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SUPPLEMENTAL GROUNDWATER INVESTIGATION:
THIRD ROUND OF GROUNDWATER SAMPLING
NL/TARACORP SUPERFUND SITE PREDESIGN FIELD INVESTIGATION

1.0
INTRODUCTION

The Supplemental Groundwater Investigation for the NL/Taracorp Superfund Site (NL Site),
in Madison County, I[llinois, was conducted as part of Work Order No. 0021 of ‘Woodward-
Clyde Consultants (WCC) indefinite delivery contract with the United States Army Corps ~
of Engineers, Omaha District (USACE) (Contract No. DACW45-90-D-0008).

The objective of the third round of groundwater sampling was to provide additional
information on groundwater quality for the NL Site. The groundwater investigation —
consisted of conducting a third groundwater sampling event to attempt to confirm the results
of the first two sampling events conducted as part of the Pre-design Field Investigation
(PDFI). The groundwater samples were only analyzed for the Target Analyte List metals.
The analytical results and field observations for this sampling event are included in this

report.
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2.0
FIELD ACTIVITIES

2.1  SAMPLING PROCEDURES

The third round of groundwater sampling was conducted by WCC personnel on March 4

through 8, 1993. Twelve of the 18 monitoring wells were purged and sampled. At the'

request of the USEPA, a change was made in the sampling procedure. To conform to recent

United States Environmental Protection Agency (USEPA) recommendations conceming

groundwater sampling for metals (Puls and Barcelona, 1989; see Appendix A), purging and

sampling were accomplished using a submersible pump instead of a bailer. The new

procedure was followed on all but two of the wells that were sampled. On two wells_
purging and sampling were completed using a bailer. The pump could not be lowered into

well MW-107S due to a damaged well casing. Well MW-107D contained very turbid water

that could have damaged the pump.

Eight of the wells which were sampled were constructed of two-inch I.D. PVC screens and
risers, and were generally 25 to 35 feet in depth. Four of the wells that were sampled were
constructed of two-inch I.D. stainless steel screens and nisers. These wells were
approximately 70 feet deep and were installed by WCC as part of the PDFI. Four wells
could not be sampled: MW-102, MW-105S, MW-106S, and MW-108S were dry with
screen settings of 20 to 25 feet. Two of the existing wells, MW-103S and MW-105D, were
bent and damaged, and could not be sampled. A well information summary for the third
sampling event is included in Table 1.

Prior to initiating any intrusive activities at a well site, the sampling team would don a
polvcoated Tyvek, latex undergloves, and neoprene outergloves. The well cover was
unlocked or the flush-mount cover removed. The sampling team measured the water level
and total depth of the well by using an electronic water level indicator. The indicator was
decontaminated with deionized water as it was removed from the well casing. Conductivity
and Ph meters were calibrated with prepared standards. Both PVC and stainless steel bailers
were decontaminated prior to use. The decontamination procedure consisted of a wash in

BOMCLI4V Page 2 Apru 15, 1993
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Alconox soap, a tap water rinse. an alcohol rinse and a final detonized water rinse. The
submersibleé pump was also decontaminated before and after each use. The pump was placed
in buckets containing Alconox soap, a tap water rinse, an alcohol rinse and a final deionized
water rinse. Each of the decontamination solutions was run through the pump and all of the
Tygon tubing prior to use at the next well. The exterior of the pump, Tygon tubing, and
pump cable were then decontaminated with Alconox soap, a tap water rinse, an alcohol rinse
and a final deionized water ninse.

Due to a damaged well casing, well MW-107S could not be purged or sampled using the
submersible pump. Instead, a one inch diameter stainless steel bailer was used to purge and
sample the well. A new length of clean nylon rope was attached to the bailer. Due to slow
recharge, five well volumes could not be removed. The well was purged dry, with
approximately 1.5 gallons of water removed. The purge water was placed in a 100 gallon
wastewater tank to be disposed of on the Taracorp pile. After purging, the well was allowed
to recover prior to sampling. Samples were collected using a one in. diameter stainless steel
bailer. The appropriate sample jars were filled for metals analysis. The bailer was
decontaminated in accordance with CDAP SOP No. 6. The used rope and used PPE
equipment were put into plastic trash bags for proper disposal. The protective well cover
was closed and locked.

Well MW-107D could not be purged or sampled with the submersible pump due to excessive
turbidity. Instead, a two in. diameter PVC bailer was used to purge the well. A new length
of clean nylon rope was attached to the PVC bailer. Due to slow recharge, five well
volumes could not be removed. The well was purged dry, with approximately 12 gallons
of water removed. The purge water was placed in a 100 gallon wastewater tank to be
disposed of on the Taracorp pile. After purging, the well was allowed to recover prior to
sampling. Samples were collected using a two in. diameter stainiess steel bailer. The
appropriate sample jars were filled for metals analysis. The bailers were decontaminated in
accordance with CDAP SOP No. 6. The used rope and used PPE equipment were put into
plastic trash bags for proper disposal. The protective well cover was closed and locked.

For the remaining eleven wells that were sampled, a submersible pump was used instead of
~ a bailer to purge the five well volumes. An electric generator was set up downwind from
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the well. A new length of nylon rope and Tygon tubing was attached to the pump assembly.
This assembly was then lowered into the well after being connected to the pump power
converter and generator. After the removal of the five well volumes. the pumping rate was
reduced to approximately 500 ml/minute and the appropriate sample containers were filled.
(The slowest the submersible pump could deliver a steady stream of water to the surface was
500 ml'minute.) After the sampling was completed, the Tygon tubing, pump. and pump
cable were removed from the well and decontaminated in accordance with CDAP SOP No.
6.

If required, bottles for QA/QC were also filled. A separate jar was filled to measure field
parameters (pH. conductivity, temperature, and water clarity). The sample jars were
decontaminated, dried, and labeled as specified in CDAP SOP No. 3. Samples were then
packed in iced coolers to be maintained at a temperature of 4 °C. Field sampling sheets
were completed for each sample. Information on sampling sheets included the time of
sampling, sampling team members initials, and required analysis.

At the end of each day of sampling, chain-of-custody forms were completed and the sample
jars packed in iced coolers for shipment to Ortek Laboratories, in Green Bay, Wisconsin via
Federal Express priority overnight 'delivery. QA samples collected each day were packed
in iced coolers and shipped to the USACE-MRD, via Federal Express priority overnight
delivery.

2.2 LABORATORY METHODOLOGY AND QUALITY CONTROL

Groundwater samples collected from the NL Site were analyzed for the Target Analyte List
(TAL) Metals. Samples were analyzed in accordance with the CDAP and EPA SW-846
procedures and protocols. Groundwater and QC sample analyses were conducted by Ortek
Environmental Laboratories (Ortek) in Green Bay, Wisconsin, in accordance with the
appropriate SOP’s and the Ortek QAPP. QA sample analyses were conducted at the
USACE-MRD Laboratory.
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The quality control level of effont for the groundwater investigation consisted of collecting
and submitting to Ortek these samples:

d 2 Field duplicates
. 1 MS/MSD
. 1 Equipment rinsate blank

The quality assurance level of effort for the groundwater investigation consisted of collecting
and submitting to USACE these samples:

. 2 Field duplicates
. 1 MS/MSD
. | Equipment rinsate blank

The quality control and quality assurance levels of effort are summarized in Table 2.

The analytical method specific Data Quality Objectives (DQO’s) for groundwater samples
collected from the NL Site included precision, accuracy, and sensitivity criteria. The QA
objective was to achieve the QC acceptance criteria required by the analytical protocols in
SW-846. The initial validation of laboratory data was performed by Ortek. WCC conducted
an independent validation of the laboratory data packages. A summary of data validation
results is presented with the attached analytical data (Appendix B).

Analytical data that was generated which fell within acceptable control limits were judged
to be in control. Data generated which fell outside control limits are considered suspect and
are reported with qualifiers. Data for all samples appears usable with no qualification

necessary.

Two samples, MW-108D and MW-108D Duplicate, are reported with a higher detection
limit for selenium due to matrix interference. These samples required a 5X dilution for
sample analysis. Data quality was not affected.

1IMC1 14V : Page 5 Apru 13, 1993
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Corrective action was applied when any measurement system failed to follow the laboratonr
QAPP or CDAP Data Quality Objectives. The laboratory QA Supervisor reviewed the data
generated to verify that all quality control samples were within the established control limits.
Data generated with laboratory control samples that did not fall within control limits were
considered suspect, and the sample analysis was repeated or samples results were reported
with qualifiers if reanalysis was not possible.

$IMC1 14V Page 6 Apnl 15, 1993
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3.0
FIELD OBSERVATIONS

The water in the monitoring wells that were sampled was generally clear. Two exceptions
were wells MW-101 and MW-107D. In wel MW-101, the water was reddish-brown and
slightly cloudy. In well MW-107D, the water was light-gray, cloudy. and silty.

Due to field parameter measurements that were inconsistent with field measurements from
the first two sampling rounds, an additional set of samples for field parameters only was
collected on April 2 through 7, 1993. The initial set of pH measurements for the
NL/Taracorp wells ranged from 6.65 to 8.14. The additional set of pH measurements
ranged from 6.55 to 7.46. The initial set of groundwater temperatures ranged from 4 to
14 °C. The additional set of groundwater temperatures ranged from 13.0 to 17.7 °C.
Conductivities measured on the initial set of samples generally ranged from 980 to 1450
umhos/cm. except for MW-104 and MW-108D. MW-104 had a significantly lower
conductivity of 410 umhos/cm, while MW-108D had a high conductivity of 2600 umhos/cm.
Conductivities measured on the additional set of samples ranged from 250 to 2100
umhos/cm. The additional set of water quality parameters was very similar to the
parameters measured during previous sampling events. A summary of water quality
parameters measured during sampling is provided in Table 3.

1IMCL14V Page 7 ‘ Aprd 15, 1993
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1.0
ANALYTICAL RESULTS

4.1 METALS

Groundwater samples were analyzed for 13 metals of concen which included lead. arsenic.
cadmium. and chromium. Results of metals analyses are included in Table 4; the laboratory
data are included in the Appendix. All metals except for silver and mercury were detected
at concentration levels above reporting limits in at least one sample collected from the
monitoring wells (Table 4). '

Samples from four monitoring wells had lead concentrations greater than the maximum
contaminant level (MCL) of 0.015 mg/1 promulgated under the Safe Drinking Water Act and
which became effective December 1, 1992. These four wells were MW-101 (0.027 mg/l).
MW-104-92 (0.043 mg/l), MW-107S (0.087 mg/l), and MW-107D (0.067 mg/l).
Monitoring wells located upgradient of the Taracorp pile, MW-110 and MW-111-92, had
lead concentrations below the detection limit (<0.002 mg/l). The groundwater samples
from MW-107S and MW-107D had the highest lead concentration at 0.087 mg/l and 0.067
mg/l. respectively. Both wells are located west of the Taracorp pile (Figure 4, PDFT).

One monitoring well had an arsenic concentration greater than the MCL of 0.05 mg/l. The
sample from MW-101, located near the northwest corner of the Taracorp pile (Figure 4,
PDFT), had an arsenic concentration level at 0.46 mg/l.

Cadmium and chromium were detected at concentrations above their respective MCLs for
four monitoring wells. The groundwater sample from MW-108D had a cadmium
concentration of 1.9 mg/l, which is above the MCL of 0.05 mg/l. Chromium concentrations
in groundwater samples from MW-101 (0.077 mg/1), MW-107S (0.061 mg/l), and MW-
107D (0.078 mg/l) were also above the MCL of 0.05 mg/l. The highest chromium
concentration was 0.078 mg/l in MW-107D.

19MCT 14V Page 8 Apnl 13, 1993
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Copper was detected in three wells: MW-101 (0.039 mg/l), MW-107S (0.066 mg-l). and
MW-107D (0.027 mg/1). Nickel was detected in four wells; MW-101 (0.077 mg/l), MW-
107S (0.092 mg/l), MW -107D (0.045 mg/1), and MW-108D (0.17 mg/l). Zinc was detected
in four wells also: MW-101 (0.11 mg/h. MW-107S (0.18 mg/l), MW-107D (0.091 mg/l),
and MW-108D (7.6 mg/). Groundwater samples from the four wells had metal

concentration ranges of:

. Copper - 0.027 mg/! (MW-107D) to 0.066 mg/l (MW-107S)
. Nickel - 0.045 mg/l MW-107D) to 0.17 mg/l MW-108D)
® Zinc - 0.091 mg/l (MW-107D) to 7.6 mg/l (MW-108D)

Quality control samples consisting of field duplicates were taken from MW-108D and MW-
111-92.  Constituent metal concentration levels for both duplicate samples were-
representative of the respective groundwater sample (Table 4). Rinsate samples, MW-112
and MW-114) had metal concentrations that were below the reporting limits, except for zinc
which was detected in the rinsate sample MW-114 at 0.055 mg/l. The source of zinc
detected in rinsate sample MW-114 is unknown. Since no other metals constituents were
detected in the sample it appears unlikely that it was due to field contamination. Based on
data validation completed by WCC, there does not appear to be any evidence of laboratory

contamination.

$IMCH1eV Page 9 Apru 15, 1993
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WELL INFORMATION
Groundwater Sampling Event March, 1993

TABLE 1

NL/Taracorp SuperfundSite

WELL # | MEASURED | DIAM. SCREEN SCREEN | WISEAR WATER WATER WELL PURGE |
| INTERVAL | MATERIAL ELEV LEVEL ELEVATION | VOLUME | VOLUME
(FEET) (IN) {FEEN {MSL) (FEET) (FEET) (GALS) (GALS )

101 270 2 15-25 PVC 421.45 19.00 402 45 098 49%
102 16 59 2 15-25 PVC 41658 16.60 39998 137 685
103 BENT RISER 2 15-25 PVC a7 DRY

103-91 7252 2| 58.71-68.71 SS 41689 16.30 40059 876 4382
104 28 68 2 17-27 PVC 42225 2157 40068 089 443
104-92 68 35 2| 58.12-68.12 SS 41825 1775 400 50 826 413
105S 288 2 21-26 PVC 428 66 28 00 40066

105D BENT RISER 2| 303-353 PVC 428.74 28 11 400 63 219

106S 23.47 2| 15.79-20.79 PVC 423.71 23.08 400 63

106D 37.35 2| 29.91-34.91 PVC 42379 2310 40069 194 971
107S 2435 2| 17.46-2246 PVC 420.78 17.31 40347 077 383
1070 376 2| 30.44-3544 PVC 42165 2112 40053 227 1133
108S 232 2| 15.4-20.4 PVC 42171 2135 400.36 01 053
108D 3315 2| 27.26-3226 PVC 4227 2250 400 21 204 10 20
109 327 2 29-34 PVC 416.64 15.20 40144 323 1616
109-92 69.98 2| 59.26-69.26 SS 41571 16.02 39969 873 43 65
110 33.82 2 30-35 PVvC 418 49 19.30 39919 256 12.81
111-92 67.7 2| 57.64-67.64 SS 41940 19 60 399 80 788 39 40

1D = Tota Depth

GWINF 31d Woodward - Clyde Consultants' 15 Api
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TABLE 2
GROUNDWATERSAMPLING SUMMARY
Groundwater Sampling Event March, 1993
NL/Taracorp Superfund Site

_ TY ASSURANCE QUALITY CONTROL
WELL FIELD FIELD | MS/MSD | RINSATE FIELD MS/MSD | RINSATE
NUMBER SAMPLES | DUPLICATE BLANKS DUPLICATE BLANKS

101
103-91
104
104-92
106D
107S
107D
108D
109
109-92
110
111-92

112 1
113 1
114
115
TJotal 12 2 1/1 1 2 11
Frequency (%) 17| _8/8 8 17 8/8

- ok bk bk ok b b ek bk b b b

D -

. Sampling included metals only.
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TABLE3
WATER QUALITY PARAMLETERS
Groundwater Sampling Event March, 1993
NL/TaracorpSuperfund Site

WATER
LEVEL pH CONDUCTIVITY TEMP.
WELL (h _ (phos/em) |  (°C)
iD March 4-8 | April 1-7 | March4-8 [ April 1-7 [ March4-8 | April 1 -7 | March 4-8 | April 1-7
1993 1993 1993 1993 1993 1993 | 1993 1993
(MW-101 19.0 189 7.90 7.08 1450 1344 109 163
MW-103-9] 16.3 15.6 6.88 6.88 1210 900 13.9 14.5
MW - 1(4 21.6 209 6.65 6.55 410 250 10.1 17.0
MW -104-92 17.8 17.0 7.17 7.15 980 800 13.4 15.5
MW-106-D 23.1 224 6.81 7.41 1270 750 4.3 14.0
MW-107-S 17.3 17.0 1.15 7.46 1160 1012 31 15.9
MW-107-D 21.1 204 8.14 7.34 1360 910 8.0 16.5
MW-108-D 22,5 20.6 6.72 6.86 2600 2100 10.4 17.7
MW-119 15.2 14.5 6.95 6.78 1120 750 4.6 15.0
MW-109-92 16.0 153 7.04 7.16 1200 900 9.4 13.5
MW-110 19.3 18.2 1.89 1.07 1290 900 11.4 13.0
MW-111-92 19.6 18.6 8.00 1.26 1250 950 139 15.5

NOTE 1: Water parameters taken in March were analyzed with a Horiba Water Parameter
meter. Parameters taken in April were analyzed with a SCT Conductivity meter
and a Orion 230A pH—-Temperature meter. April 7th data was analyzed with a
Corning Checkmate meter.

NOTE 2: Wells MW-102, MW -103, MW—-105-S, MW—-106-S, and MW-108-S did not contain
enough water to sample and are not included in this table. '

pwpiin 3d.wk 3 Woodwird —Clyde Consultants - 15 Apr 9%
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Table 4

Metals Results of Groundwater Sampling Events
NL/Taracorp Superfund Site

MWV-101 MW-103-91 S MV 104

FIRST SECOND THIRD FRST SECOND THIRD FIRST SECOND THIRD
Paiameles Unit EVENT EVENT EVENT EVENT EVENT EVENT EVENT EVENT EVENT
Mer sy MGA 00002| <0.0002 <0.0002 00002 <0.0002 <0.0002 0 0003 00005| <0.0002
Siver MGA <0.0004 <0.009 <0.009 <0.0004 <0.009 <0.009 <0.0004 <0.009 <0 009
A senic MGA 42 0.77 046 <0.003 <0.003 <0.003 0.086 0087 00046
Cadmium MGA. 0.0039 0.0053 <0.008 0.0017 <0.006 <0 006 00027 <0 006 <0 006
Chromium MGA 0.034 0018 U 0.077 «<0.002 0029 U <0.013 0.047 0.098 J <0013
Lead MGA 013 0.023 0.027 0.0027 00038 <0.002 047 042 0013
Artimony MGA. 0014 <0.011 <0.060 «<0.002 0014 <0.060 0.023 0013 <0.060
Selenum MGA <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0 003 <0 003 <0 003
Thatum MGA <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Berylhuin MGA 0.0026 <0.0006 0.0006 <0.0006 <0.0006 <0 0006 00019 000322| <0.0006
Coppes MGA 006 0.017 0.039 <0.014 <0.014 <0.014 0.064 0097 <0014
Nickel MGA 013 0.027 0077 <0.023 <0.023 <0.023 012 019 <0.023
2nc MGA 035 0.098 0.11 0.036 0.074 J <0.020 024 0.38 J <0.020

U - The campound was amalyzed lor but was nol detected.
The assoclaled numerical vaiue Is alliibuted lo contamination
and Is considered 10 be the sample quarntitation Mrnit.
J — The assoclated numerical value is an estimaled quaniily.
]
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Table 4

Metals Results of Groundwater Sampling Events
NL/Taracorp Superfund Site

MetalsiD Wk3

MN-104-92 MWV -106D MWW 1075
FIRST SECOND THIRD FIRST SECOND THIRD FIRST | SECOND | THIRD
Parametes Unit EVENT EVENY EVENT EVENT EVENT EVENT EVENT EVENT EVENT
Mey cury MGA <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 00006| <0.0002
Siiver MGA <0.0004 <0.009 <0.009 <0.0004 <0.009 <0.009 <0.0004 <0.009 <0.009
AN senic MGA 0.0088 0.0032 <0.003 0.013 0.0032 <0.003 0.044 01 0026
Cadmium MGA 0.0033 <0.008 <0.006 0.0005 <0.006 <0.006 00032 0 01 <0.006
Clvomium MGA 0.002 0.034 J <0.013 <0.002 0.016 U <0.013 0.042 036 J 0061
Lead MGA 044 027 0043 0019 0019 <0.002 014 052 0087
Artimony MGA. 0007 001 <0.060 0.003 <0.011 <0.060 0008 <0.011 <0 060
Setlenium MGA <0.003 <0.003 <0.003 00077 001 0.0098 <0 003 <0.003 <0.003
Thalhum MGA <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002
Beryllum MGA <0.0006 <0.0008 <0.0006 <0.0006 <0.0006 <0.0006 0 002 00079 00019
Copper MGA <0.014 <0.014 «<0.014 <0.014 <0.014 <0.014 0.064 03 0.066
Nickel MGA <0.023 <0.023 <0.023 <0.023 0026 <0.023 011 043 0092
Zinc MGAL 0.082 0.086 J <0.020 <0.020 0.067 <0.020 025 0.86 018
U - The compound was amalyzed for but was not delecied.
The associaled rumerical value is ath lbuled to contamination
and Is considesed (0 be the sample quarntiiation kmit.
J — The assoclaled numesical vaiue Is an estimaled quaniity.
L
-
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Table 4

Metals Results of Groundwater Sampling Events
NL/Taracorp Superfund Site

MW 106D
MV-107D - MF-106D | QC FELD DUPLICATE
FIRST SECOND THIRD FIRST SECOND THIRD FIRST | SECOND | THIRD
Paameler uUnit EVENT EVENT EVENT EVENT EVENT EVENT EVENT EVENT EVENT
Mexasy MGA <0.0002 0.0002| <0.0002 <0.0002 00002 <0.0002 <0.0002 00002 <0.0002
Siver MGA <0.0004 <0.009 <0.009 <0.0004 <0.009 <0.009 <0.0004 <0.009 <0.009
Asenic MGA 0.065 0.04 0.024 <0.003 0.018 <0.003 <0.003 0023 <0.003
Cadmium MGA 0.0018 <0.006 <0.008 85 96 19 90 92 19
Chromium MGA 0.044 0.087 J 0.078 0.006 0073 J 0022 0.006 0.084 J 0029
Lead MGA 0.1 0.12 0.067 0.023 014 00043 0026 0.15 00038
Artimony MGA 0005 <0.011 0.060 <0.008 0022 <0.060 <0.002 <0 011 <0.060
Selenium MGA <0.003 <0.003 <0.003 <0.003 <0.003 <0.016 <0.003 <0.003 <0.016
Thahm MGA. <0.002 <0.002 <0.002 0.046 0046 0.028 0048 0 051 0029
Beryllum MGA 00016 00017 00006} <0.0006 000202 <0.0006 0 0007 000188 <0 0006
Copper MGA 0.052 0.054 0.027 <0.014 0.045 <0.014 <0.014 0 044 <0014
Nickel MGA 0054 0.057 0.045 0.46 063 0.17 047 064 018
Zinc MGA 022 l_ﬁ 0.091 28 M 7.6 28 34 77
U — The compound was amalyzed (or but was not detected.
The associaled muunerical value Is atl ibued lo contamination
and Is considered 1o be the sample quaniBation mit.
J — The assoclaled numerical value Is an estimated quantity.
L}
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Table 4
Metais Resuits of Groundwater Sampling Events
NL/Taracorp Superfund Site =

~ MN-109 MV -109-92 MV 110 —
FIRST SECOND THIRD FIRST | SECOND | THIRD FIRST SECOND | TWHIRD
Parameler Unit EVENT EVENT _§VENT - EVENT _ EL\ENT _ EVENT EVENT EVENT EVENT
Mear asy MGA <0.0002 <0.0002 <0.0002 | <0.0002 | <0.0002 |- <0.0002 <0.0002 <0.0002 <0.0002
Sives MGA <0.0004 <0.009 - <0.009 . <0.0004 | <0009 | <0.009 <0.0004 <0.009 <0.009
ANsenic MGA <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <3003
Cadmium MGA 0.0028 <0.008 <0.006 ) 00018 <0.006 - <0.006 00013 <0.006 <0 006
Civomium MGA <0.002 <0.013 - <0.013 : 0003] oO0A U] <0013 <0.002 <0.013 <0.013
L.ead MGA 00046 001 <0.002 0018 0.0038 <0.002 00042 0017 < 002
Artimony MGA «<0.002 <0.011 <0.060 <0002 |- <0011 - <0.060 <0.002 <0 011 <0 060
Selenhuan MGA <0.003 - <0.003 - <0.003 <0.003 | <0003 <0.003 <0.003 <0 003 <0.003
Thalusm MGA. <0.002 <0.002 <0.002 <0.002 <0.002 | <0.002 <0.002 <90.002 <0.002
Besyllum MGA <0.0006 <0.0008 <0.0006 <0.0006 |- <0.0006 |- <0.0006 <0.0006 <0 0006 <0.0006
Coppear MGA <0.014 - <0.014 . <0.014 <0014 | <0014 | <0014 <0.014 <0.014 <0.014
Nicket MGA <0.023 <0.023 <0.023 <0.023 <0.023 © <0.023 <0.023 0033 <0023
Znc MGA 0.057 0077 J <0.020 0.081 ;- 0.057 J|. <0.020 0.043 0078 <0.020
U - The compound was analyzed lor but was not detected.
The assoclaled numersical vahe Is allibuted to contamiration .
and Is considered 1o be the sampie quarditation #mit.
J - The assoclaled numerical value Is an estimated quaniity.
L}
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Table 4
Metals Results of Groundwater Sampling Events
NL/Taracorp Superfund Site

MW-111-92 MW 112
WW-111-92 QC FIELD DUPLICATE | QCRINSATE BLANK
FAST SECOND THIRD FIRST SECOND THIRD FIRST ] SECOND | THIRD
Paametes Uni EVENT EVENT EVENT EVENT EVENT EVENT EVENT EVENT EVENT
Mes sy MGA <0.0002 <0.0002 <0.0002 «<0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Siver MGA <0.0004 <0.009 <0.009 <0.0004 <0.009 <0.009 <0.0004 <0 009 <0 009
Asenic MGA 0.0046 0.0037 <0.003 0.004 <0.003 <0.003 00032 <0.003 <0 003
Cadinium MGAL <0.0003 <0.0086 <0.006 0.0004 <0.006 <0.006 <0.0003 <0 006 <0 006
Clyomium MGA <0.002 0024 U <0.013 <0.002 0.027 U <0.013 <0.002 <0.013 <0013
Lead MGA. 0003 0.009 <0.002 0.0094 0.0072 <0.002 <0.002 <0 002 <0 002
Artimony MGA. <0.002 <0.011 <0.060 <0.002 <0.011 <0.060 <0.002 <0011 <0.060
Selenium MGA. <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0 003 <0 003 <0003
Thaltium MGA <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0 002 <0.002
Beryllum MGA <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0.0006 <0 0006 <0 0006
Copper MGA <0.014 <0.014 <0.014 <0.014 <0.014 <0.014 <0.014 <0.014 <0.014
Nicket MGA. <0.023 <0.023 <0.023 <0.023 <0.023 <0.023 <0.023 <0023 <0023
| Zinc MGA 0.043 0073| <0.020 0.059 0068 <0.020 <0.020 <0.020 <0 020

U - The compound was amalyzed for bug was not detected.
The assoclated mumnesical value is atiuted to contamination
and Is considesed 1o be the sampile quantilation lmil.

J — The assoclated mumerical vaiue IS an estimealed quaniity.
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Table 4

Metals Results of Groundwater Sampling Events

NL/Taracorp Superfund Site

MV-114
QC RINSATE BLANK
FRST SECOND

 Parameter Unit EVENT EVENT

Merasy MGAL 0.0003 <0.0002

Siver MGA. <0.0004 <0.000

ANsenic MGA <0.003 <0.003

Cadmium MGA <0.0003 <0.006

Clvomium MGA <0.002 <0.013

Lead MGA. <0.002 <0.002

Artimony MGA <0.002 <0.011

Selenhum MGA. <0.003 <0.003

Thallum MGA <0.002 <0.002

Bearyhuin MGA <0.0006 <0.0006

Copper MGA <0.014 <0.014

Nickef MGA <0.023 <0.023

| Zinc MGA <0.020 0.055

U - The compound was amalyzed for bud was nol deleded.
The assoclated numesical value is altibuded o contamination
and is considered 10 be the sample quartiiation mil.
J — The assoclaled numesical vakse Is an estimaled quanility.
(]
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APPENDIX A

GROUND WATER SAMPLING FOR
METALS ANALYSES

R. W. PULS AND M. J. BARCELONA
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“EPA Superfund
Ground Water Issue

Ground Water Sampling for Metais Analyses

Robert W. Puls and Michael J. Barcelona

The Regional Superfund Ground Water Forum is a group of
grounc-water scentsts, represeating EPA’'s Regional Supertung
Offices. arganized 10 excnange up-1o-aate information reiated
10 grouna-water remeaiation at Sypertung snes.

Firration of ground-waler sampes or metals analyss 8 an
1SSUe oentliied by the Forum as a concem of Superfund
decision-makers. Inconsistency in EPA Supertung cleanup
practices occurs where one EPA Region impements a remedial
action based on unfitered grounc-water sarmnpies, while another
Region may consicer a sunilar sne 10 De cCiean Dased on fikered
grouna-water sampies. RSKERL-Aca anc EMSLLas Vegas
have convened a technical commaitiee of axperts in the areas of
SrOUNC-waer QeCNMERYY, INOITANG CheMIsTy, colioial transpont
ang ground-water sampling tecnngiogy to examne this issue
and provias techncal guiancs based on current scentdic
intormation.

Memoers of the cammttee were Robert W. Puis, Bent E.
Bieasoe ana Don A Clark of RSKERL; Michae! J. 8arceiona,
itinos State Water Survey: Philio M. Geschwend, Massachusetts
insttute of Tecnnoiogy. Terry F. Rees, USGS-Denver, John W.
Hess. Desenrt Reseoarcn Institute (EMSL-LV); and Nicholous T.
Loux, ERL-Athens.

This cocument was wrtten Dy Robent W. Puls and Michael J.
Barceiona anc ednted dy all memeers of the ConvTItee.

For turther information contact Rodbert Puig, RSKERL-Ada, FTS
743-2262. Bert Bloosoe. RSKERL-AGa, FTS 743-2324; Jane
Denne. EMSL-LY. FTS 545.2655.

The findings and recem mendizions of Tie cofmittee were that
use of a 0.45 mcron® Mar was Not useful, appropnam or

reproducdie in providing information on metais mobiity in
QrouNnd-waler SySIemE, NOr was 1t 200r0pNA18 107 Seterminat.on
of truty “dissoived™ constituents n ground water. A
SATPING APPOACH Was rCOMMENced, with coiection of Dot
fitereg and unfilered sampiss. if he purpose CHINe samoing
2 10 determine cosslie modie CORATINAN sDRces. e UNienc
:aMPes shouid e given pnomty. This means hat added
JMONas!S 'S DIACHT ON APPIODNAIe Wil CONSUCION MBhOCS,
malenais anaground-waler sampiing procedyres. Foraceurate
esETEDONS Of TUly “dissohed” 408006 CONCANTTAtONS, fikraton
wiitw NOTINA POre SIT8 smafier than 0.45 microns was
recommended. t was funther conciuded that titration could not
COMPaNSELe (Of INACSQUELS CONSTUCTION Of SAMPHNG PrOCBCLIeS.

Background/Support Information

FiRration of ground-water sarrpies for metal analyses wil not
Provice accyrste INfOMMALCN CONCeMINg the motiiity of meta:
cantarminants. This is DECaUSE $OMS MODIIS S0OCISS 278 Ikeiy
1o be removed Dy fiftration Defore chemical analysis. Metal
comamnants may move through fractured and porous Media
not ONly as GisSONVed SPECIS. DUL IS0 &S Precipitatec phases
PCIYMBNC SDECI08 Of HASArDAd 10 INCIYANIC O OMPANIC PANICIE

¢ coliocal aimensions. Collokss are generally CONsKIenc as
partcies win diamsters ises than 10 mcrons (Stumm ana
Morgan, 1981). Numerous investigalors Nave suggestec ine
facikaied transport of contaminants in assocIgtion wih Mogdie
coliodal panicies. Kim et al. (1984) suggestsd that sorption 16
grounc-water colloxcal matenai causedthe mobdiization ot some
ragionucices in Gorleden ground waters. Saftell ot al. (1984;
studied amMencium Percoialion in glauconftic sand Columns ana
ATDUA the uNretaINSA Iractions 10 MIQraung colocal $DeC.es.

* Micron o wm e 104 meter

Ada, OK

Robert S. Kemrr Environmentat
Research Laboratory

Superfund Technology Support Centers for Ground Water

Environmantal Monitonng
Systems Laboratory
Las Vegas, NV



These C210ICS were 81he” "CrCSene0Ls TyCraus Drecionales.
sr were 'Crmec e T8 aCSSTIET S 1N ACIENUCHCe S
cQicidal $Ze Mireral Sarxcies. Co.CikCal canicies seneratec 0
Sater expenrments Dy Shepoarc ¢! ai. (*97F were snewn o
acscro sigrificant Quant1ies of *acis .ciGes. ~u.rher work Dy
SNecoAT ot AL 1 380) coONCIUOe N e trarsoen Of QNSRS
SvCCiCICAISIdy CaMCies Musi De CCnsiCarac nany contaminant
iransper —eger. Champiin ang £<~n~ciz " 968) snoweag 'rat
‘@ TCvemen! o' radioaclive SSCiL™ arg uInenwm in sang
DOCS was 35SOTTeC With parcuidie ~aner I "N GIMeNSIoNs.
Gscrwenc anc Revyr0:Cs 587 se~crsitalec Inat suomicresn
‘@rrCLs SrCSORale STiC'CS were S.SOenCeC anc Sresumadly
MCcoue :~ a sang ang grave: aguiter.

Studies Oy Yao et al. (1971) ang C'Meta : 1980} incicate tnat
couQ0IGal 2anicies in the rarge O ' IS ' .2 Mucron May D@ Mcs!
meone N 3 Sangy, POrous Meqium. Xgovenya et al. (1972)
conciudea that pancies in 'ra range C.1 ‘0 C.§ mm were mos!
MoDIe N SOH column studies. As much as 200 0pD coooer, isad
ang cadmium was tounag assoc:ated wih coigigal matenail in
sizerange 0.015-0.450 mm oy Tilexeratne et ai. (1986). Raoid
transpon of plutontium (Pu) in core coiumn studes Oy Chamo et
al. (1982) was anrbyted to ¢olloidal transport, with 48% of the
Pu assoc:ated wnh coliods in the size range 0.003-0.050 mm
ana 23% in the range 0.050-0.450 mm. Reynoxis (1985) using
caroxylated polystyrene beads ranging trem 0.1010 0.91 mm
in $1Ze. recovered 45% of the 0.91 mm si29 Deads. and greater
than 70% ot 0.10 ang 0.28 mm si2e Deags n laporatory sand
ceiumn eftiuents.

Lake anc estuanne studies Dy Baker ot ai. (1986) and Means
anc Wijayaratne (1982) cemonstrated the irmoonrtance of natural
colioigal matenal in the transpan of Nyaroonot e contaminants.
Caner ang Suftet (1982) foung that a signricant traction of
“cissovead”DOT in surtace waters was Dounc 10 coliodal humc
matenal. Takayanag: anc Wong (1984) toung over 70% of the
total inorganic coliocal panicles.

Anatytical methods used 10 determine “dissoived” metal
concentrations have nisioncally used 0.45 meron fiters 10
separate JissoNvea and paruculate pnases. If the purpose of
SUCh celerminalions B an evaluation of "Modile” speces in
soidtion, sQnrficant uncerestimations of MoLiily may resuft,
due to collodal associations. On the other nand, it the purpose
of sucn firration 18 10 determine truly GisSoved aQUEOUS $DECES,
the passage of colioxdal matenal less than 0.45 microns n size
may resufl in the overesumation of dissoved concenirations
(Bergsetn, 1983; Kim et al. 1984: Wagemann ang Brunsxill,
197%). Kennedy et al. (1974) tound errors of an oroer of
MagNALGS o MONe N e ARITTININCN of CisSOMIC CONCBMTENONS
of aluminum, iron, MaNGANess and tanium uging 0.4S mecron
firation. Sources of fTor were annbuted 10 filter passage of
fine-grainec ciay partiicies. Aadftionally, titration of anoxic
grouna-water samoses 18 very difficutt without iron oxigation and
collond tormation. causing a remaeval of Dreviously aissoived
species 10 be tiltered. Filter 103AINg anda ciogging of pores witn
fine partic.es Mmay 2180 ocTur, reducing the nomnal size
(Daniesson, 1981). Filtration snouid De viewed as onty One
aporoacn for cetermining the “true” solution geochermstry of
grounc water, and Others sNouIC De 2p01ed wNeNeVer POSSIDIe.

Purpose of Sampling

R :$:mpeonrant tc ioentry the Durpose of §runa-waler saroliing
Defcre cecisions regaraing fitration. centm'uganon or otner

sTase secararcn ectnC.es are —ace ¢
TCCuly IT IImaminaris of T 2eteT™ ~8 - st. aa_sc s
;jeocrerisiry? The ‘Cucwirg e’ ~UI~s 38 asI .3e. -
csns.ceranen of s ssue-

I I88T ce g

TtaiCemammant Lzac Per Lm vy _mg o
AgQuiter = Mc01®@ » ~~22 g 3c@cas

23 MoDie >>eCci@S = D s52v8C - S_sce~Cec
Soeces

3 DISSOIVEC = =788 1C~S - ~2°73~ 2 22~z azes
- LOw McigcL.ar weig -

'4) Susoended = Adscroec - Srec s l3lec -
Poiymenc » mign Mc.ec. a- we 3~ Tga~ ¢
Compiexes.

For an assessment ¢f =oDuty, 3. —CT @ SSeces Tus! 2@
CoONsICered. NCILAING SUSDONOBA DAr i8S a5."3 35 aCSSDO~'s
‘or cormaminants. Whie nat ail SUSDeNOBC SO8CeSs ~ay "ecessany
D@ sutliciently MODIE Or IOXICI0 DOSE A NS AN "SK. 3 2orserval ve
apProacnh 1S proposed at this 1Me untli mcre Qefiritive Caa are
availadle. Contaminant transport madeIs wnich accsunt ter an
aoditional agueous Momile colioxdal onRase nave Deenr Droposed
Sy Avogaaro and DeMarsily (1984) ana £~tiec arc Bengss:cr
(1988).

A prinCoIe COMCIVE in 2 SAMOING effor: or 'esting 2 geccher-cai
SOOCIANION MOCE! 18 10 ODIAIN §STIMAtES O :=8 I18® 1OM-ACTVILES
of the major and irace eiements of interes.. S.nce there are
relatively few sasily performed analylical Drocedures {or maxing
these expenmental estimates, an atemauve orocecure s ‘0
o8t the analytcally determined Qissolved cancentralions win
mode! predicions inciuding doth free ang cSMOWxed Species.
More and more remecial investigations are utilizing such meae:s
to Make predictions about contarmnant Dehavior Dased on
dissoived concentrations. It is nOt the ourpcse of I reporn 10
SUQEeST Now 10 perform these analylical geter™~anons ou! as
notec above. the use of a 0.45 micron !iter as the cperatioral
oetintion of “dissoived™ may De inacoropnate. Anaiytcal
1ecNNIQUES SUCH 23 10N SEICIIVE 0I0CIIOCes. (N exChange and
polarograpny may be more accurate. Researsn ytiizing (ness
ang other techaques 10 Correiale “aisscvea” win tilter sze s
recommended.

! one adopts the CONservative approacn with no fittration ‘o
conamnant Motilly estIMaNONS, NCTPASEC IMDCNANCe 1§ 0aced
On Proper well CoNSIUCION, and PUMGING and SAMOING Procec.es
10 eliminate or minimuze sources o samping artifacts.

Sources of Sampling Artifacts vs. “real” Ground-
water Environment

The disturdance of the subsurace envircr™ent as a result o'
well construcuon and sampling Procacures Oresents sero.s
obstacies 10 the interpretation of grounc-waier Cualty “esuits.
Sorme cegres of SistUrdance of Natural coNQMIONS $ iNevaDie
However, the iMmpact of iMErog .f well construction and samonung
technIQuUes Can permanently bias the usetuiness ang integrty ot
welis as sampiing points. Several aspeCts of weil consinuction
and sampling procecures must be caretully consicerec 1o avord
fTOrS 2330CIAING WiIth the introduction ot ‘oregn cancies ar'"e
aneranon of amowent sUDSUMace CoONCtiCrs wnich May artec:
natural issolved or suspended matera:s.



weil Construction

The desigr ITIinG. anC S3ASILET D I MOMISTN G weils “ave
208N 1CeNTt.aC IS DANICLIANY IMDS 4“1 51008 N (Re CTLeclicr !
“B0r0S8rtaI Ve wals’ ShOMISITY are “vGroI0gic Sald. Severa
‘919M8~Ces ~ave 4TONASZOC me ~~imizaron St OCth 'te
2:81.7Ta7Ce arc (e rIroguetion of ‘cregn matenais ‘USERA
‘SN-== 3352 °536.8arceiona. etai., '983. Barceioraetal.

385 Deca.se =* '~ J0l@Nlial moac: or waler Snermisty The
ACRA Tec~rca. E~'crcement Guidance Cocument (USERA
CSWER-395C * - 986) sugpes!s na1 (ne wel Must 3liow !'cr
SUTIC'r! §72LnO-waler Ow 10r Sarmping, minirMize passage of
‘or—anon Taenas nishewe ane axnion sutt.cient structural
Niegruy ¢ Srevent 2siapse of (NG INtaxe structure R sMOUIC DO
recognizec. "owever, !Ral the weil must hrst provide a
*80reseNtative Nvarauic SoNNECUoN 10 the geoicg c formaticn ot
Nterest. Wianout *=e assurance of this hydraunc integmy, the
waler CheMmistTy infCTMaLoN C2NNO! DO IN18rDreted IN reIation o
the dynamics ¢t 'nNe Liow sysiem or the ranspor of cnemcal
consityents.

More soecriic guigance s therefore necessary 10 maintan or
restors the natura: Nydrauiic conauctivity of the tarmaton in the
vicinity of the screened oortian of monnonng welis througn the
aniing, CoNSITUCION and JEVEICOMeNt Drocecures. The Ilersture
oOn waler we!l laCNNQIOQY Can D MOSt NeIpIU! In 11 reQara since
minimal a1sturdances of the subsurtace s 3 COMMON goal in
maxiMiZINg DOIN the yield Of waler supDly wells ang the
rapresentatveness of water samples and hydraulic information
trom monnonng weus (Dnscoil, 1986).

To insure the long-term integrity of monfioring wells. particularty
~ with respec: 10 exciuding foreqgn particies and permniing the

PasSage Ot MoDiie (1.0., BSOIVEd AN SuUSDENARC) Contaminants,
Speciic Tems wnich SNOUKI De 0D8erved are.

1) i no antemative 10 the use of driiling Muds or fluids exists.
these matenais must bDe removed from the wed dore and
adjacent forrmations dy careful weil deveioprment (Driscol. 1966).
This guicance a130 aD0ies 10 the removal of the IOw Permeadiity
“SKin” which 1§ Caused Dy &DFESION. OXKIAtION and invasve
muas which May seai the weil Dore from the screened Interval
and bias in 311y cetermiminations of Ryaraulic conouctivity (Faust
ana Mercer, 1384; Moencn and Hamen, 198S; Faust ang Mercer,
1985). Pumong raies Sunng CEVeIODIMBNI Shouid D8 COCUMINed
ang care $NOUIQ De laxen NOt 10 exceed these rates auring
purging or sampliing since further ceveiopment and well damage
Mmay aggravale susoenced particulate anc turtudy probiems
oven in Dropeny Cesgned wels. .

2) The empiacerment of grovts and seais 10 iRolgte the
screeneq n'erval must De caretuily cone. The use of trermie
piIDes and 'requent cheeking ot the depth of empiacement of
clay or carment grolts GunNng weill CONSITUCION are srongtly
aNCIUragec.

N B s ITDOram 10 ‘ake Care 10 100w ManUlacturer's Quisines
on the nygration of cament Or eXpanding CoMmam as grouvts or
seais. Excess waler acation and graaing of MBI COMpone s
of MEeNas due 1 'ree (af UYOugn WESr Can

damage tne weil's integnty (Evans ana Elingson, 1988).

J) Casing anc screen maierials must De selected 10 retain
their integrty in tNe SubSUMace envircnment (i.e., avoid iran,

510@':. TItTNI@ T3S 'C waler a0 €S 3°C “S5.'9 1“3’ s3°ea8"
SO8NINGS 379 0! "@CLCAA Dy ‘PO QL. CLD ' IS SN UL
or Dy cormoress.cn USEPA OSWER-3958 © "286, T-ese
81M8CtS Sar 28 ITecued Dy 'eoeal J61er™ ~3i3-§ It < §eL
TYCraLiae SSTCLSVily Sver e use@IiL! ‘e 3 e we

Secevecoment a°C reniace™eNt of e wei $73.C 08 ':arsoe'ac
* COIererancn £ Sigrhcant Srarges ~ "yCraL.iC 257CLC Y

are 00servec £7alcwalerieve reacings ats s.ccen *."a.";es
FOLIICTY SF DLFING DeNAVIOr I MORIST; weis 575 2
SAMPIrg 3r8 warning SIQNS 8! DCSSI0I0 1088 &* “atera: neg ty

4) Weilcesign ‘uncamentis wih r9gars o ~e seecic 2
2 iner pacx ANg SCreen S28 AMe AMONG N9 Tes! ~ocman!
'SSUES N OD'AINING "eRTeSeNtative NyQraLc anc water 2.a.1y
ntormaticn. e exciusion of tines. clays 3¢ sifs 23~ e
cnieved Dy ieChNg the gran-812¢ Aisira ucr ‘er =g ' 'g*
paex Dy mumtiorying tne SO-0ercent retairec s.ze o ‘~e *."es:
formauon sample oy a factor of two (Orniscoit. 9865 Tre ' rer
DICK MAtenai SNOVIC DO CIOANET INC Wasned *ee Of ‘@S 12
NSUre that eXIraneous Contammnants or Darices are remcved
The wetl screen siot 00eMINGS SNOUID DE CRCsen (S “8tain 3C%
of the fiter pack Matena! after ceveiocment. |» NQLural Dackec
waells 1 may De acvisadie 10 38I8C! 2 SCTeeN SI01 $:28 wWNiC™ woi!
rotain at least 50% of the hinest matena: :n the screenec
iNerval. Minimizing sio1 SCreen width Nowever. often €acs '
greater LiMe and energy spent in weil ceveicoment. The reec
10 document wed OeveIopMent Drocecurss cannc! Se v
oversmpnaszed.

Maimenance of the hydraulic pertormance of monaonng weils
and the connection of wells to the zones of greatest hydrauic
coONAUCtivIty, wNere CoNtarminant transpon is Mest prodacie.
shouid taxe equal (MPOnance (o the coliection of reprasentative
water quainy cata.

Purging and Sampling

Water that remans in the weil casing between sampiing penods
is unrepresantaiive of water in (he formauon coooste ne
screened merval. Rt must be removed Dy purging or goiated
{rOm the COlECted $aMPIe Dy & DACKer &rTaNgeMeNt DNArto the
calection ot reOresentative waler SaTpee. Waier ievel reaaings
must De mace carsfully 10 avoid the disturvance of tines or
precipitates wnich may emer or 101 in the well Que 10 chemcal
reactions or MICTOdI! Processes and accurnuiale on the intenor
walig of the wel casing screen or at the Doftom of 1he weil.
Similarty, 1 is Imponant 10 purge the stagnant water atfiow rates
Delow tNOSe USET IN COVEIOOMENt 10 avord funiner Gevelooment.
weil gamage or the disturdance of accumuialed corresion of
reaction products In the weldl. The use of csran sampung
deviCes, parcuiany dailers and air-iit arrangements. snouic be
discouraged in croer 10 avod the entrainment of suspendec
Mmatenais whch ame Not represemative of Modie chemcal
constituents in the formation of imerest.

A note of caution should De voiced to encourage repetitive
SATOANG of MONZOMNG Wl ONOY 10 UOGING T NOMESILATVENesS
of GOtarmMINANIONS Of NYGraulic CONGUCIVLY . waler iove! reagings
and water quaity ¢ata. The effects of the ineveadie “trauma’
due 10 anifing, seaiing and eveiopmMent of MORRCMNG weils Can
Dias oDservalons of waler chermustry until the sudsurtace s
allowed to equikbrate sutticsntly (Wakar, 198J). Estimates of
the time t0 achieve equilidration vary substantially, panculiany
when antiing {luds are ysea in highly permeadie formatcns



Brzo0st. ‘384 Crscs! (38E) nCwever 287CCS 2f weexs 0
saverai —gnirs ~ay o8 nocossary ~Q10'0 aver ~3or ¢r¢
sirsituents 3 grIung waler eguinDrale T 2'eviCLs eve:s
Sarceicna. ot a;, 1388).

Recommendations for Sampling

~ 587@ral. !~9 Izre 3! ~lerest mUs! D@ :$3ialed. the saroie
2.T06C Sidwy 1T Timmize 1urDidly anc sampie csleclec n
s.C™ Tanrer as ¢ e-mirale O, ana CC, excrange wir ne
aimessrere. NG Linrangn 'Sr mcone metals geterrmination s
recomMmenced 1 the untitered vaiues 0xCe60 MaxMuM
cshtamirant level concentratens for ground-water Quanty,
agcilicnal anaiyses anc re-evaluation of samoung anrtacs are
reQuired. 1 SPOLIC D@ #MONas.zec rat exireme cftersnces
Selweer Jnfitered ang £.45 Mmm Mltered sampies A0S NO!
DreCu0e the use of unfitered Cata Ior NSk ASSASSMENT JOCSIONS.
Signticant panicuiale Modiily May D8 oCCurnng at such a site.
anc acerioral anaiyses with other larger fiters (9.g. >0.45 mm)
may D@ most aporoprale Qrven the current s2e estimates for
uoper imits for MmoDie parucles.

Isolation of Sampling Zone

Isolation of the sampung Zone s necessary 10 minimze the
Durge volurmne as well as !¢ mimmze ar comact. This s
especially imporant since EnvpH conamtions of the formation
walers are nolorcously sensitive 10 QiSSOVeC gases content.
inflatabie pacxers can De used 10 achieve $01aLI0N Of the
sampung zone.

Pumping for Sampie Collection

it '3 recommenced that a postive disolacement pump can de
Jsed. Other rypes of sampie cotlection (e.G.. Daihng) may cause
cispiacemaent of non-mooiie partictes or significantly anerground
water chemmsiry leaaing to cotioid formaton (e.g., vacuum
pumps). Surging Must be avoi0ed, ang a llow rate as ciose 1o
the actual grounc-water fow rate shoukd D® empicyed.
AcxnowiedgiNg thal tis may De 1MPOosSsSDIe OF IMPrACICal In
some instancas. a oumoing fiow rate Dasec on the hnear
grouna-water tiow rala anc open SCreen ared & Proposec,
where

pumping fiew rate ~linear GW flow rate x 2 x screen Nt. x
well racwgx 10

While an mitial aporoximation, flow rates arcund 100 mvmin
mave DeON USEC [0 sucCesstully sampie grounc-waters in a
SJi1escent Moge.

Agcrional researcn s needed in this area. sanrticylary wan
‘aspect !0 'he aporcpnatensss of this genenc equation. An
~exDeNsS Ve HIOW-INrOUgh type Cell $81-u0 JTIIZING tNig apEroach
was cescnped Dy Garsxe and Schocx (1988).

Assessment of Water Constituents While Sampling

Monronng of the oumped ground water for dissaived oxygen,
lemoerature. conduclivty and pH aiGs in the interpretaton or
estanisnment of grouna-water background quaity. Gschwena
ang Co-workers (Dersonal COMMUNICATIoN| Nave oDserved that
1Lty AMNShea gramancaily aner oroiNged DuToNng, ChangIng
SiMuarty. atnougn PosSsidly MOre SiICwiy, INAN OLNer water Quaity

- pad repiacement.

caramelers e 3. C,. ThoLCivity . Anmta @Sl male s Tosses
Relgttonl X-1-100eq Tialo "OCeSsSaAry 0 CCieCiwaler i T 3 s g o
S ATTUNC WO LTeS TR Lme reqLirec ¢ 80 :ai8d. 3 .85 'T°
ne abcve carametars.

No Filtration for Mobile Fraction Determination

ThCSe SaMDIes iNl@NCeC IS NCICAE '@ MCOIe SLOSIArCe Cac
SNOLIC 101 DO 1iREreC. S:90S :C Dreserve (rer regrly SuC as
aciat.caton, sNOUIC D@ DMCMEC 25 $SC as 2CssD.e

Filtration for Specific Geochemical information

Any fitration 10r esumates of QiSSOIVEC SLOSUNACe $0€C:6S
10ACS SNOUIC De Dertorea N (he eid wilh 2 air 38r1ac are
iMMeCIale Dreservalion ang siorage. In-ire pressure ltraner
1S DOSt with as SMail afilter 5ore size as praciicaily possicie te 5 .
0.05. C.10 meron). UsiNg 3 SMaie’ DO $i28 HRer wii waLie
longor sampie coliection Lime, iNCreasing Ne Neea 1or aIf §xSiu-
sion tfrom the sampie (Laxen ana Changier, 1982: Hoim et a1,
1988). Poiycarponaie memorane-type fiters with untorm ane
Sharp s1ze Cutofls are recommended 10 MiMIMIZe particle 0ad-
NG on the filter. Although memorane filters are more prore !0
clogging than tiber-type titers. the uniorm pore size. sase of
ci8aning. and MINIMZaton of adsormtive 108388 IrOM e $a3MOIe
1end 10 IMProve the Precision ang accuracy In the anaivica
gata. The filter NOICer SNOUIC De Of Matenal CoMPatdie wir the
metais of inlerest. Holoers mace of sleet are subiect ‘o
COMTOSION NG My NIrocuce NON-10rMation Metais 10 samoies.
Large ciameter fiter NOIOers (0.0., > 47 Mm) are recommenced
10 rOGUCH CIOGRING ANA PO 5128 raAUCHION and tor ease of fiter
The use of disoosadie in-ine fiters are
suggested for convenences f of sutficent guaity. Prewasning of
filters snouid be routinely pertorrmed. Work Dy Jay (1985) shows
that virtualty all fiters require prewasning (o0 avod samoie
contamination.

Quailty assurance and quality control becomes ncreasingly
IMOArtant when acopting the adove recommaendations. The use
of tieid DIANKS an0 stancaras torheid sarpiing 1s assential. Fieig
blanks ana stancards snadie Quantrtative corection tor Dias sue
10 colleclion. Slorage and transpon. Analysis of e liters
themsenes andtheir parnicuiale loac s suggesiec as acnecx cn
mass Dalance and fitralon ettects on sona/soiution separaton
efticrency.
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ANALYTICAL RESULTS



METALS/WET CHEMISTRY DATA ASSESSMENT

PROJECT NO. BONMC1 14V
LABORATORY E5E- T2k
LAB PROIECT NO. 2358 9«

SITE NLTARACQRPSUPERFUND SITE

REVIEWER «w..con w, - (o= =

NO. OF SAMPLES/ REVIEWER'S NAME w.5:50 Lo g oF
MATRIX DN S % COMPLETION DATE _=Z.=z. 22
ATA A MENT SUMMARY
14! e~ e ’{_/(,‘7;'
I (e ue T 77
ICP i Hg —N- OTHER
A5 Se.
1. HOLDING TIMES % / J/ o
2. BLANKS / / “ v
3. CCV v v/ / - .
4. STANDARD MATRIX SPIKE ./ / i
o
5. MATRIX SPIKE Y v v jakd
SCS 10CS ,
6. OTHER QC v v v <
7. OVERALL ASSESSMENT U > < C/x
O = Data bad no problems/or qualified due to minor problems.
M = Data qualified due to major problems.
Z = Data unacceptable.
X = Problems, but do not affect data.
ACTION ITEMS:

COMMENTS u ) RN AT U ok QC G(: L " R AT -3 o WA V2T T RIS

a2 X0

s AT Saay iy X DA"AJﬁﬁ NOT A,

rl/'ﬁ-"

(w2 FP5ca- NV ) o W s« B Ao




ORTEK

ENVIRONMENTAL LABORATORY FAV d14edu9fedin”
: 205 Wt M et SARY ALy Y o PO Sex 1SS o L 4 -

March 18, 1993 ,-\97'02122239
/\\'9 7

Dave Pate 2 - A

Woodward-Clyde Consultants ) 0 ¥ﬂ

2318 Millpark Dr. B, Rre <0

Maryland Heights, MO 63043 §T e T g
- s

Dear Mr. Pate: “?ca .

Subject: NL/Taracorp Superfund Site

Reference: 9303044 (132875-132891)

Enclosed please find a report of analytical results for seventeen ‘
(17) samples received by ORTEK Environmental Laboratory March 9,

1993. The samples were analyzed in accordance to the Chain of
Custody form contained herewith. We experienced a minor anomaly-
during analysis, described in attachment 1. However, we do not

feel the enclosed results were compromised.

Should you have any gquestions regarding this report please feel
free to call me at 1-800-236-4067. Please have both reference
numbers listed above available when making inquiries regarding
this report.

Sipcerely

. g .
;éZ«nzlf/::ju\4a~,£=;4&'
ennifer Pensoneau-Fazio

Project Manager

Approval,
4¢<4%iﬁﬁgww£;i

John Burnett
/' Laboratory Manager

/
.

v Enclosure

c: file
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PR TE LT S

ENVIRONMENT AL LABORATORY £y 4lddNnidiinc

ATTACHMENT 1

1) A higher detection limit was given for the selenium analysis
of samples 132883-884 due to sample matrix problems
encountered.



INORGANIC CASE NARRATI FOR ANALYSIS: 8DG WMW101

LAB NUMBER CHAIN OF CUSTODY I.D. EPA NUMBER
132875 WMW112-10GGWB 132875
132876 WMW106-DOGGOOW 132876
132877 WMW107~-SOGGOOW 132877
132878 WMW109920GGOOW 132878
132879 WMW109-10GGOOW 132879
132880 WMW103910GGOOW 132880
132881 WMW103910GGOOWM 132881
132882 WMW103910GGOWX 132882
132883 WMW108-DOGGOOW 132883 ]
132884 WMW108-DOGGOWD 132884
132885 WMW104-10GGOOW 132885
132886 WMW104920GGOOW 132886
132887 WMW107-DOGGOOW 132887
132888 WMW111920GGOOW 132888
132889 WMW111920GGOWD 132889
132890 WMW110-10GGOOW 132890
132891 WMW101-10GGOOW 132891

In order to generate the necessary forms for the requested
Q.C. data, this package was assigned the SDG name WMW10l. The
software will not do any calculations without an SDG name. The
Q.C. data was produced from our Telecations INC. EFMS90 software
program and was generated from the raw data. This was acceptable
according to Cynthia Pavelka of Woodward-Clyde Consultants in a
phone conservation with myself dated 03/10/93.

Higher less than values were reported for two samples for the
Selenium analysis. In both cases, the negative instrument readings
obtained exceeded the absolute value of our established method
detection limit (MDL) of 3.0 ug/L. The samples affected are 132883
. and 132884 which are field duplicates of each other. In an attempt
to keep the less than value within the Woodward-Clyde reporting
limits of 5.0 ug/L, a times 1.5 dilution was analyzed. The results
were still outside the absolute value of our MDL. A times 2 and a
times 3 dilution were tried with similar results. The times five

ClCGul



dilution worked and was reported. 1In all dilutions as well as the
original reading, the negative instrument readings obtained were
less than the absolute value of 5.0 ug/L. Sample 132883 was
Ortek’s internal Q.C. sample for the Selenium analysis. The
reported Selenium spike recovery of 68.3 % was done on the times
five dilution and is within our established control 1limits for
water matrices.

All analyses were performed using SW846 protocols even though
the forms indicate U.S. EPA - CLP. The forms can be interpreted as
follows:

Form II (2A) is the Initial and Continuing Calibration Verification
(ICV and CCVs). These forms contain the percent recoveries of all
the calibration data generated for all analytes during the
analysis. Also included is the true value, the found value, and
the method (M). The letter(s) "P" indicates ICP, "F" indicates AA-
GF, and CV is cold vapor (Hg). They are paginated in chronological
order with each page containing a maximum of two CCVs.

Form II (2B) is the "CRDL Standard for AA and ICP". This form
contains data on a low level standard that is used to verify
linearity near our MDLs. This standard is analyzed for all SW846
protocols and has an internal control limit of 50-150 %. A true
value and what was found as well as the % recovery is listed.

Form III (3) are the "Blanks" forms (ICB and CCBs). This form
contains the values for all of the initial and continuing
calibration blank data (ICB and CCBs) as well as the digested
preparation blank value. The values reported are our MDLs and "U"
denotes not detected. The method (M) is listed and are the same as
mentioned above in Form II (2A). The forms are paginated in
chronological order and each form contains a maximum of three CCBs.
Note: ICB and all CCB data were within three standard deviations of
the mean blank value and these limits are updated three times a
year using 20 previously generated data points.

Form IV (4) is the ICP Interference Check Sample form. This form
contains a true value for solution AB, a found value, and the §
recoveries. The limits are 80-120 %¥. These samples are analyzed
to prove that the interelement correction factors as well as the
background points for the 61lE ICP are adequate for the SW846 Method
6010 analysis.

Form V (5A) are the Spike Sample Recovery forms. These forms
contains the spiked sample result, the sample result, the amount of
spike added, the % recovery, units, and the method. The sample
that was spiked is in the box at the upper right of the form. Each
form has comments that pertain to that form. All spiked sample are
within control limits.

CLlGous



Form VI (6) are the Duplicates forms. These forms contain the
original sample value, the duplicate sample value, units, relative
percent difference (RPD) and method (M). The sample that was
duplicated is in the box at the upper right of the form. All
samples that were duplicated were not detected ("U"), therefore do
not contain a RPD value due to the limitations of our software.
The RPD would be 0.0 % difference for all analytes indicating that
all duplicates were in control limits. Field duplicates were not
calculated as instructed by Cynthia Pavelka.

Form VII (7) are the Laboratory Control Ssample forms. These forms
contain the true and found values as well as the % recoveries on
the blank spike/blank spike duplicate (BS/BSD) that we analyze for
all SW846 protocols. The control limits are 80-120 %.

Form IX (9) is the ICP Serial Dilution form. Since all values were
not detected ("U"), there is no calculated % difference due to the
limitations of our software. The % difference would be 0.0 % for
all analytes.

Hold Times. The hold times for all analytes except Hg is 180 days.-

Hg has a hold time of 28 days. All sample were digested and
analyzed within 8 days of receipt.

A R
Phil Scott
Metals Supervisor

CCCGLy



®RTEK

ENVIRONMENTAL LABORATORY
2409 West Mauen Sivest -

4iendun- 2200
FAX < <deddndiin”

PO Bam 12435 Couen Bay, W SA97-2435

- SAMPLE ANALYSIS REPORT -

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR |
MARYLAND HEIGHTS MO 63043

Attn: DAVE PATE
Batch ID 9303044
Our Lab # : 132875 Report Date: 03/17,/93
Your Sample ID: WMW112-1OGGWB
Sample Matrix GRNDWATER
COLLECTION INFORMATION -
Date/Time/By: 03/04/93 10:05 WR/EP
Location NL/TARACORP SUPERFUNDSITE
Analysis
Lab# test Result Units Date
© 132875 Mercury < 0.2 UG/L 03/12/93
Arsenic < 3.0 UG/L 03/15/93
Lead < 2.0 UG/L 03/11/93
Selenium < 3.0 UG/L 03/12/93
Thallium < 2.0 UG/L 03/11/93
Silver < 9.0 UG/L 03/16/93
Beryllium < 0.6 UG/L 03/16/93
Cadmium < 5.0 UG/L 03/16/93
Chromium < 13 UG/L 03/16/32
Copper < 14 UG/L 03/16/93
Nickel < 23 UG/L 03/16/5:2
Antimony < 60 UG/L 03/16/%:
Zinc < 20 UG/L 03/16/¢2
” -
Signed A A Date 3//2/?3
Signed Date

C €31



ORTEK

ENVIRONMENTAL LABORATORY

24% West Massw Shwet - ~ P.O. Bax 12435

- SAMPLE ANALYSIS REPORT -

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043

Attn: DAVE PATE

Batch ID 9303044

Qur Lab # : 132876

Your Sample ID: WMW106-DOGGOOW
Sample Matrix GRNDWATER

COLLECTION INFORMATION

Date/Time/By: 03/04/93 13:25
Location

NL/TARACORP SUPERFUNDSITE

Report Date:

s idedun. l 20y

Fax: 414-3498-40)n"

Conrn Ray, WI 3672435 -

Result Units

03/17/93

Analysis .
Date

132876 Mercury
Arsenic
Lead
Selenium
Thallium
Silver
Beryllium
Cadmium
Chromium
Copper
Nickel
Antimony
Zinc

[ A~

Signed

ANAANAANANAN

Signed

NMOWNWYUND WO
e e o e s e e

Date

3/:2/13

Date

(.

03/12/93
03/15/93
03/11/693
03/12,

03/11/..
03/16/93
03/16/93
03/16/93
03/16/93
03/16/81
03/16/53
03/16/93
03/16/%3

ff...T



®RTEK

ENVIRONMENTAL LABORATORY

< ladyy. 2200

FAX d'3.39A.30in"

- SAMPLE ANALYSIS REPORT

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043

Attn: DAVE PATE

Batch ID : 9303044

Our Lab # T 132877

Your Sample ID: WMW107-SOGGOOW
Sample Matrix : GRNDWATER

COLLECTION INFORMATION
Date/Time/By: 03/04/93 15:30 WR/EP
Location : NL/TARACORP SUPERFUNDSITE

132877 Mercury <
Arsenic
Lead
Selenium <
Thallium <
Silver <
Beryllium
Cadmium <
Chromium
Copper
Nickel
Antimony <
Zinc

Signed [t L~

Report Date: 03/17/93

Result Units

[S R Te B o8 B %)
o
c
(9]
~
o

180 UG/L

Signed

Date 3//?63

Date

o

‘o

Analysis
Date

03/12/93
03/15/93
03/11/63
03/12/93
03/11/93
03/16/93
03/16/93
03/16/92
03/16/95
03/16/92
03/16/52
03/16/93
03/16,5%3



ORTEK

ENVIRONMENTAL LABORATORY
209 West Masun Shrewt .

die-d48.2200

FAN 414.4GA.30n"

PO Bex 12435 . Goren Say, W1 SO07-248

- SAMPLE ANALYSIS REPORT -
To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043
Attn: DAVE PATE
Batch ID 9303044 (
Our Lab # : 132878 Report Date: 03/17/93
Your Sample ID: WMW109920GGOOW
Sample Matrix GRNDWATER
COLLECTION INFORMATION
Date/Time/By: 03/05/93 09:35
Location : NL/TARACORP SUPERFUNDSITE
Analysis
Lab# test Result Units Date
132878 Mercury < 0.2 UG/L 03/12/93
Arsenic < 3.0 UG/L 03/15/93
Lead < 2.0 UG/L €C3/11/93
Selenium < 3.0 UG/L ¢3/12/°°
Thallium < 2.0 UG/L  03/11,
Silver < 9.0 UG/L 03/16/653
Beryllium < 0.6 UG/L 03/16/93
Cadmium < 5.0 UG/L 03/16/92
Chromium < 13 UG/L Q3/1¢e/¢92
Copper < 14 UG/L  03/15/9:
Nickel < 23 UG/L 03/15/93
Antimony < 60 UG/L 03/16/¢3
Zinc < 20 UG/L 03/16/5:

Signed ALY A

Signed

Date $/7/13

Date

CLOL0?



ORTEK

ENYIRONMENTAL L
0% Wet Mman Shenet

ABORATORY

> -~

~ SAMPLE ANALYSIS REPORT

- et en. 2

FAN <'daunrndiin®

To: WCOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043
Attn: DAVE PATE
Batch ID 9303044
Oour Lab # : 132879 Report Date: 03/17/93
Your Sample ID: WMW109-10GGOOW
Sample Matrix GRNDWATER
COLLECTION INFORMATION -
Date/Time/By: 03/05/93 10:15 WR/EP
Location NL/TARACORP SUPERFUNDSITE
Analysis
Lab# test Result Units Date
132879 Mercury < 0.2 UG/L 03/712/63
Arsenic < 3.0 UG/L 03/15/93
Lead < 2.0 UG/L 03/11/93
Selenium < 3.0 UG/L 03/12/93
Thallium < 2.0 UG/L 03/11/93
Silver < 9.0 UG/L 03/16/9:
Beryllium < 0.6 UG/L 03/16/93
Cadmium < 5.0 UG/L 03/16/93
Chromium < 13 UG/L 03/16/93
Copper < 14 UG/L  03/16/93
Nickel < 23 UG/L 03/16/92
Antimony < 60 UG/L 03/16/523
Zinc < 20 UG/L 03/16/¢2
. N e /
Signed I Ao Y~ Date 3//7/%3
Signed Date
CLCGOR



®RTEK

ENVIRONMENTAL LABORATORY

did-dun

vy

FAX <4l a-dvh.inn”

- SAMPLE ANALYSIS REPORT

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYIAND HEIGHTS MO 63043
Attn: DAVE PATE
Batch ID 9303044
Our Lab # : 132880
Your Sample ID: WMW103910GGOOW
Sample Matrix GRNDWATER

COLLECTION INFORMATION

Report Date:

03/1

7/93

Analysis
Date

03/12/53
03/15/93
03/11/93
03/12 °
03/11

03/16/93
03/16/92
03/16/93
03/16/93
03/16/53
03/16/5%2
03/16/93
03/16, %2

Date/Time/By: 03/05/93 11:00 WR/EP
Location NL/TARACORP SUPERFUNDSITE
Lab# test Result
132880 Mercury < 0.2
Arsenic < 3.0
Lead < 2.0
Selenium < 3.0
Thallium < 2.0
Silver < 9.0
Beryllium < 0.6
Cadmium < 5.0
Chromium < 13
Copper < 14
Nickel < 23
Antimony < 60
Zinc < 20
. ) .
Signed Pl o Date_3//7/73
Signed Date

(SN REIVN



ORTEK

ENVIRONMENTAL LABORATORY

SAMPLE ANALYSIS REPORT

< le.audR. 0

FAY d1d.dundne”

03/17/93
Analys.is
Units Date
UG/L  03/12/¢3
UG/L 03/15/93
UG/L 03/11/93
UG/L 03/12/83
UG/L 03/11/6:
UG/L  03/16/53
UG/L 03/16/693
UG/L 03/16/93
UG/L 03/16/93
UG/L  03/16/53:
UG/L 03/16/93
UG/L 03/16/82
UG/L 03/16/52

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043
Attn: DAVE PATE
Batch ID 9303044
Qur Lab # : 132881 Report Date:
Your Sample ID: WMW103910GGOWM
Sample Matrix GRNDWATER
COLLECTION INFORMATION
Date/Time/By: 03/05/93 11:05 WR/EP
Location NL/TARACORP SUPERFUNDSITE
Lab# test Result
132881 Mercury 3.1
Arsenic 41
Lead 21
Selenium 26
Thallium 46
Silver 46
Beryllium 48
Cadmium 48
Chromium 180
Copper 240
Nickel 470
Antimony 510
Zinc 470
signed Al Lo~ Date ,3//7/73
Signed Date

CelGLd



ORTEK

ENVIRONMENTAL LABORATORY

209 West Massn Sirent

PL0O. B 12435

ERR LT, B

Fax d14.dun.gin®

Conen Bay, W1 SCMZ-2425

- SAMPLE ANALYSIS REPORT -

7/93

Analysis
Date

03/12/93
03/15/93
03/11/93
03/12
03/11,
03/16/93
03/16/93
03/16/93
03/16/%2
03/16/%3
03/16,%:3
03/16,%:
03/16/63

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MC 63043
Attn: DAVE PATE
Batch ID 9303044
Qur Lab # : 132882 Report Date: 03/1
Your Sample ID: WMW103910GGOWX
Sample Matrix GRNDWATER
COLLECTION INFORMATION
Date/Time/By: 03/05/93 11:07 WR/EP
Location NL/TARACORP SUPERFUNDSITE
Lab# test Result Units
132882 Mercury 3.1 CG/L
Arsenic 41 UG/L
Lead 21 UG/L
Selenium 26 UG/L
Thallium 46 UG/L
Silver 45 UG/L
Beryllium 48 UG/L
Cadmium 49 UG/L
Chromium 190 UG/L
Copper 240 UG/L
Nickel 470 UG/L
Antimony 510 UG/L
Zinc 480 UG/L
Signed Jas Lwt— Date }L/?/f)’
Signed Date

O Clia s
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ENVIRONMENTAL LABORATORY

didedugll o2

FAY J14-duh-diin”

- SAMPLE ANALYSIS REPORT

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043

Attn: DAVE PATE

Batch ID : 9303044

Qur Lab # ¢ 132883

Your Sample ID: WMW108-DOGGOOW
Sample Matrix : GRNDWATER

COLLECTION INFORMATION
Date/Time/By: '03/05/93 13:25 WR/EP
Location’ : NL/TARACORP SUPERFUNDSITE

Report Date: 03/17/

Result Units

93

Analysis
Date

- - > S - - = - D L D D P G D D D Y D Dy D = D P D G W S S D R - D G D G WS S W

132883 Mercury <
Arsenic <
Lead
Selenium
Thallium
Silver <
Beryllium <
Cadmium
Chromium
Copper <
Nickel
Antimony <
Zinc

* - HIGHER DETECTION LIMIT DUE TO SAMPLE MATRIX PROBLEMS.

Signed fed R

Signed

pate 3//2/713

Date

03/12/93
03/15/92
03/11/93
03/12/93
03/11/93
03/16/93
03/16/92
03/16/93
03/16/93
03/16/53
03/16/52
03/16/92
03/16/92

[ nd B 2O I
D ("‘;_f
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dladun
FAV d1dd9K 40"

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043
Attn: DAVE PATE
Batch ID 9303044 ‘
Our Lab # : 132884 Report Date: 03/17/93
Your Sample ID: WMW108-DOGGOWD
Sample Matrix GRNDWATER -
COLLECTION INFORMATION
Date/Time/By: 03/05/93 13:30 WR/EP
Location NL/TARACORP SUPERFUNDSITE
Analysis
Lab# test Result Units Date
132884 Mercury < 0.2 UG/L 03/12/93
Arsenic < 3.0 UG/L 03/15/93
Lead 3.8 UG/L 03/11/°°
Selenium < 15 * UG/L 03/12/
Thallium 29 UG/L  03/11/93
Silver < 9.0 UG/L 03/16/53
Beryllium < 0.6 UG/L 03/16/93
Cadmium 1300 UG/L 03/16/93
Chromium 29 UG/L 03/16/93
Copper < 14 UG/L  03/16/533
Nickel 180 UG/L 03/16/93
Antimony < 60 UG/L 03/16/93
Zinc 7700 UG/L 03/16/¢%:

* .

ENVIRONMENTAL LABORATORY

- SAMPLE ANALYSIS REPORT

HIGHER DETECTION LIMIT DUE TO SAMPLE MATRIX PROBLEMS.

Date _1/12/73

Date

£ e 2 o~



®ORTEK

ENVIRONMENTAL LABORATORY FAV diedunidont
209 West Mangm St <

- SAMPLE ANALYSIS REPORT -

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043

Attn: DAVE PATE

Batch ID : 9303044

Our Lab # : 132885 Report Date: 03,17/93
Your Sample ID: WMW104-10GGOOCW

Sample Matrix : GRNDWATER

COLLECTION INFORMATION -

Date/Time/By: 03/05/93 14:05 WR/EP
Location : NL/TARACORP SUPERFUNDSITE
Analysis
Lab# test Result Units Date
132885 Mercury < 0.2 UG/L 03/12/¢12
Arsenic 4.6 UG/L 03/15,632
Lead 13 UG/L 03/11/93
Selenium < 3.Q UG/L 03/12/%:
Thallium < 2.0 UG/L 03/11/%3
Silver < 9.0 UG/L 03/16/93
Beryllium < 0.6 UG/L 03/16/¢S:3
Cadmium < 5.0 UG/L 03/16/32
Chromium < 13 UG/L 03/16:¢:
Copper < 14 CG/L 03/16/%:
Nickel < 23 UG/L 03/15 =2
Antimony < 60 UG/L 03/15/9:2
Zinc < 20 UG/L C3/13 %:
Signed Sl R Date_3/,7/93
Signed Date

(] o (‘ (J :L}



ORTEK

ENVIRONMENTAL LABORATORY

- SAMPLE ANALYSIS REPORT

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043
Attn: DAVE PATE
Batch ID 9303044
Our Lab # : 132886
Your Sample ID: WMW104920GGOOW
Sample Matrix GRNDWATER

Date/Time/By: 03/05/93 15:05

COLLECTION INFORMATION
WR/EP

Report Date:

Location NL/TARACORP SUPERFUNDSITE
Lab# test Result
132886 Mercury < 0.2
Arsenic < 3.0
Lead 43
Selenium < 3.0
Thallium < 2.0
Silver < 3.0
Beryllium < 0.6
Cadmium < 5.0
Chromium < 13
Copper < 14
Nickel < 23
Antimony < 60
Zinc < 20
Signed fat _Rap—
Signed Date

dl4.dun.

FAV diddungun”

03/17/93

Analysis.__

Date

03/12/93
03/15/93
03/11/93
03/12
03/11,
03/16/93
03/16/93
03/16/93
03/16/93
03/16/912
03/16/52
03/16/93
03/16/52

(N BRI



®RTEK

4deduy o

ENVIRONMENTAL LABORATORY FAN dideivn-din”

- SAMPLE ANALYSIS REPORT

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYIAND HEIGHTS MO 63043

Attn: DAVE PATE

Batch ID T 9303044

Our Lab # : 132887

Your Sample ID: WMW107-DOGGOOW
Sample Matrix : GRNDWATER

COLLECTION INFORMATION
Date/Time/By: 03/08/93 09:40 WR/EP
Location : NL/TARACORP SUPERFUNDSITE

Report Date: 03/17/93

Analysis
Cate

132887 Mercury <
Arsenic
Lead
Selenium <
Thallium <
Silver <
Beryllium
Cadmium <
Chromium
Copper
Nickel
Antimony <
Zinc

pate 3/ 7/33

Date

03/12/92
03/15,93
03/11/93
03/12/93
03/11/93
03/16/93
03/16/62
03/16,93
03/16/93
03/16/82
03/16,53:
03/16, 32
03/16:33

Cllak



®RTEK

ENVIRONMENTAL LABORATOR

PR ST I

FAN did-d9n.dan”

- SAMPLE ANALYSIS REPCRT -
To: WOODWARD~-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043
Attn: DAVE PATE
Batch ID 9303044 ‘
OQur Lab # : 132888 Report Date: 03/17/93
Your Sample ID: WMW111920GGOOW
Sample Matrix GRNDWATER -
* COLLECTION INFORMATION
Date/Time/By: 03/08/93 10:27 WR/EP
Location NL/TARACORP SUPERFUNDSITE
Analysis
Lab# test Result Units Date
132888 Mercury < 0.2 UG/L 03/12/93
Arsenic < 3.0 UG/L 03/15/93
Lead < 2.0 UG/L 03/11 °
Selenium < 3.0 UG/L 03/12
Thallium < 2.0 UG/L 03/11/93
Silver < 9.0 UG/L 03/16/92
Beryllium < 0.6 UG/L 03/16/93
Cadmium 4 5.0 UG/L 03/16/93
Chromium < 13 UG/L 03/16/¢3
Copper < 14 UG/L 03/16,93
Nickel < 23 UG/L 03/16/93
Antimony < 60 UG/L 03/16/92
Zinc < 20 UG/L 03/16/%:
Signed [t e pate_3//7/22
Signed Date




®RTEK

ENVIRONMENTAL LABORATORY
209 West Massn Stveet N PO B 1M35

- SAMPLE ANALYSIS REPORT

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYIAND HEIGHTS MO 63043

Attn: DAVE PATE

Batch ID : 9303044

OQur Lab # : 132889

Your Sample ID: WMW111920GGOWD
Sample Matrix : GRNDWATER

COLLECTION INFORMATION
Date/Time/By: 03/08/93 10:30 WR/EP
Location : NL/TARACORP SUPERFUNDSITE

31449k 00

FAY didd98.300"

Coven Bay, Wi SADE)-2435 -

Report Date: 03/17/93

132889 Mercury < 0.2 UG/L
Arsenic < 3.0 UG/L
Lead < 2.0 UG/L
Selenium < 3.0 UG/L
Thallium < 2.0 UG/L
Silver < 9.0 UG/L
Beryllium < 0.6 UG/L
Cadmium < 5.0 UG/L
Chromium < 13 UG/L
Copper < 14 UG/L
Nickel < 23 UG/L
Antimony < 60 UG/L
Zinc < 20 UG/L
Signed Ll Lo Date 3//]/7}

Signed

Analysis
Date

03/12/92
03/15/93
03/11/93
03/12/93
03/11/93
03/16/93
03/16/93
03/16/93
03/16/92
03/16/52
03/16/93
03/16/92
03/16/32

OlCGAS



®RTEK

ENVIRONMENTAL LABORATORY
24% Went Masen Sheent -~

-~ SAMPLE ANALYSIS REPORT -

To: WOODWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043
Attn: DAVE PATE
Batch ID 9303044
Qur Lab # ¢ 132890 Report Date: 03/17/93
Your Sample ID: WMW110-10GGOOW
Sample Matrix GRNDWATER
COLLECTION INFORMATION
Date/Time/By: 03/08/93 11:10 WR/EP
Location NL/TARACORP SUPERFUNDSITE
Analysis
Lab# test Result Units Date
132890 Mercury < 0.2 UG/L 03/12/93
Arsenic < 3.0 UG/L 03/15/93
Lead < 2.0 UG/L 03/11/93
Selenium < 3.0 UG/L 03/12°
Thallium < 2.0 UG/L 03/11,
Silver < 9.0 UG/L 03/16/93
Beryllium < 0.6 UG/L 03/16/92
Cadmium < 5.0 UG/L 03/16/92
Chromium < 13 UG/L 03/16/92
Copper < 14 UG/L  03/16/%:
Nickel < 23 UG/L Q3/1%,%:
Antimony < 60 UG/L 03/16/¢:2
Zinc < 20 UG/L 03/16/5:
Signed J AT Lt pate_3//7/33
Signed Date

41d-4yn. 2222
FAY d1d.dun-diin”

oty



®ORTEK

ENVIRONMENTAL LABORATORY

- SAMPLE ANALYSIS REPCRT

To: WOCDWARD-CLYDE CONSULTANTS
2318 MILLPARK DR
MARYLAND HEIGHTS MO 63043

Attn: DAVE PATE

Batch ID : 9303044

OQur Lab # : 132891

Your Sample ID: WMW101-10GGOOW
Sample Matrix : GRNDWATER

COLLECTION INFORMATION
Date/Time/By: 03/08/93 11:50 WR/EP
Location : NL/TARACORP SUPERFUNDSITE

< e-dln. N

FAN 4 9-dundon”

Report Date: 03/17/93

Analysis
Lab# test Result Units Date
132891 Mercury < 0.2 UG/L 03/12/¢3
Arsenic 460 UG/L 03/15/9:32
Lead 27 UG/L  03/11/93
Selenium < 3.0 UG/L 03/12/932
Thallium < 2.0 UG/L 03/11/¢93
Silver < 9.0 UG/L 03/16/93
Beryllium 0.6 UG/L 03/16/93
Cadmium < 5.0 UG/L 03/16/93
Chromium 77 UG/L 03/16/912
Copper 39 UG/L  03/16/92
Nickel 77 UG/L 03/16/9:
Antimony < 60 UG/L 03/16/%:3
Zinc 110 UG/L 03/16/93
: 2 45 ,
Signed At L Date 3/:2/73
Signed Date

(. Cti_i



U.S. EPA - CLP

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATION

Lab Name: ORTEK Contract:

Lak Code: ORTEK Case No.: WWCO1 SAS No.: SDG No.: WMW10l
Initial Calibration Source: Iv

Continuing Calibration Source: SPEX

Concentration Units: ug/L
Initial Calibration Continuing Calibration

Analyte True Found $R(1l)| True Found $R(1) Found %R(1)!| M
Aluminum |
Antimony 1000.0}_1035.61(103.6| _5000.0|_4988.93 | 99.8|_5026.59(100.5|(P_
Arsenic 40.0 42.30(105.8 50.0 51.60/103.2 51.00(102.0||F_
Barium _
Beryllium 50.0 50.59(101.2 50.0 '49.42| 98.8 49.95|_99.91'P_
Cadmium 1000.0 952.88( _95.3| 1000.0 962.95| 96.3 967.94| _96.8| | P_
Calcium —
Chromium 1000.0 957.55( 95.8| 1000.0 979.21( 87.9 981.81| 98.21 |P_
Cobalt —_
Copper 1000.0 974.53| 97.5| 1000.0 988.52| _S$8.9 993.33| 99.3||B_
Iron

Lead 40,0 41.50/103.8 30.0 31.30(104.3 30.50|101.7| |E_
Magnesium _
Manganese _
Mercury 4.0 3.88| 97.0 3.0 3.06/102.0 3.051101.7||CV
Nickel 1000.0 985.46( 98.5| 1000.0 981.27| 98.1 993.641 99.4|P_
. Potassium .
iSelenium 40.0 43.001107.5 50.0 51.50(103.0 52.40(104.81 | F
;Silver 1000.0| 1029.581103.0 250.0 245.95| 98.4 247.96| 99.21 1P
'Sodium Pl
fThallium 40.0 40.40)101.0 30.0 30.40{101.3 32.40 108.0! F_
!Vanadium || —
Zinc 1000.0 971.97) 97.21 1000.0 980.02| 98.0 981.36 98.1!{2_!
Cyanide ;?__?
| I

(1) .

Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide

FORM II (PART 1) - IN 3/90

CLCGel



U.S. EPA - CLP

2A
INITIAL AND CONTINUING CALIBRATICN VERIFICATION

Lab Name: ORTEK Contract:
Lab Code: ORTEK Case No.: WWCO1l SAS No.: SDG No.: WMwl01l
Initial Calibration Source: v

Continuing Calibration Source: SPEX

Concentration Units: ug/L

Initial Calibration Continuing Calibration

Analyte True Found $R(1)| True Found $R(1) Found %R(1)||M
Aluminum -
Antimony 5000.01 4936.98| 98.7|_4945.76|_98.91 |P_
Arsenic - 50.0 52.501105.0 52.001104.0i | F_
Barium ' _
Beryllium 50.0 48.85| 97.7 49.08) 98.2| |P_
Cadmium 1000.0 977.431 87.7 980.89| 98.11 |P_
Calcium -
Chromium 1000.0 975.38{ 97.5 980.53| 98.1|{P_
Cobalt —
Copper 1000.0| 945.23| 94.5|_949.82| 95.0||P_
Iron _
Lead 30.0 30.901103.0 30.90|103.0} |E_
Magnesium _
.anganese o
Mercury 3.0 3.051101.7 3.03/101.01|CV
Nickel 1000.0 987.06| 98.71_1005.711100.6| (P __
Potassium ' _
Selenium 50.0 52.00(|104.0 52.20|104.4! |E_
Silver 250.0 243.45| 97.4 245.25}1 98.1} |P_
Sodium _
Thallium 30.0 32.201107.3 32.101107.01 | F
Vanadium _
Zinc 1000.0 980.55| 98.1 985.05' 98.5(1P
;gxgnide —

(1) Control Limits: Mercury 80-120; Other Metals 90-110: Cyanide 85-115

FORM II (PART 1) - IN 3/90

(CRU S 799



U.S. EPA - CLP

2A
INITIAL AND CONTINUING CALIBRATION VERIFICATICN

_ab Name: QORTEK Contract:
Lab Code: ORTEK Case No.: WWCO1 SAS No.: SDG No.: WMw.Cl
Initial Calibration Source: v

Continuing Calibration Source: SPEX

Concentration Units: ug/L

Initial Calibration Continuing Calibration
Analyte True Found $R(1)| True Found $R(1) Found &%R(1)

Aluminum ‘ -
Antimony
Arsenic 50.0 49.90| 99.8
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium 50.0 49.90| 99.8 50.00(100.0
Silver
'Sodium
Thallium 0.0 0.0
Vanadium
'Zine
‘Cyanide | |

PPty =

(1) . Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115

FORM II (PART 1) - IN 3/90

0LClud



U.S. EPA - CLP

: 2B
CRDL STANDARD FOR AA AND ICP

_ab Name: CORTEK Contract:
Lab Ccde: ORTEK Case No.: WWCO1l SAS No.: SDG No.: WMwlzli
AA CRDL Standard Source: BAKER

ICP CRDL Standard Source: Iv

Concentration Units: ug/L

CRDL Standard for AA CRDL Standard for ICP
Initial Final

Analyte ' True Found %R True Found %R Found ¥R
Aluminum

Antimony 120.0 126.72,105.6 130.58]108.8
Arsenic 5.0 6.00]120.0 |
Barium :
Beryllium 10.0 10.021100.2 9.93 99.3!
Cadmium 10.0 10.68106.8 11.34({113.4]
Calcium

Chromium | 20.0 20.07{100.4 19.67|_98.4
Cobalt !

Copper ' 50.0 50.07(100.1 47.88] 95.8
Iron

Lead 5.0 4.40| 88.0

fagnesium
.Manganese
IMercury 0.2 0.261130.0
Nickel 80.0 83.34|104.2 84.12/105.2/|
|Potassium ;
!Selenium 5.0 4.60| 92.0
‘Sllver , 20.0 20.311101.6 21.191106.0,
iSodium |
*Thallium ! 5.0 4.80| 96.0

vanadium

Zinc 40.0 41.371103.4 40.861102.2

! ' |
FORM II (PART 2) ~- IN 3/%0

LU



U.S5. EPA - CLP

3
BLANKS
Lab Name: CORTEK Contract:
Lab Code: CRTEZK Case No.: WWCO1 SAS No.:

Preparation Blank Matrix (soil/water): WATER

SDG No.: WMWiCl

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L
| Initial 7
Calib. Continuing Calibration Prepa- ‘(
Blank Blank (ug/L) ration

Analyte {(ug/L) C 1 c 2 c 3 c Blank Cl M
Aluminum _ _ _ _ R
Antimony 60.0|U 60.0(U]: 60.0(U0 60.0|U 60.000|U||P_
Arsenic 3.0|0 3.0(U 3.0iU 3.01U 3.000|U||E_
Barium _ _ _ - 1
Berylliumr 0.6|U 0.6|U 0.6|U 0.6|U 0.600|U| |P_
Cadmium 5.0|U 5.0|U 5.0|U0 5.0/U 5.000|U||P_
Calcium _ - - _ e
Chromium 13.0|U 13.0(0 13.0(U 13.0(U 13.000|U]| |P_
Cobalt _ _ _ i
Copper 14.0|0 14.0|U 14.01(U 14.0|U 14.000(U| |P_
Iron _ _ _ _ 1
Lead 2.0|U 2.0|U 2.0|U 2.0|U 2.000|U||E_
Magnesium _ _ _ _ 1l
Manganese _ _ _ _ _il—
Mercury 0.2|U 0.2(U 0.2|U 0.2|U 0.200{U|{CV
Nickel 23.0|U 23.010 23.0|U 23.01U 23.000|U0} B
Potassium _ _ _ _ 1
Selenium 3.0(U0 3.0|U 3.0{U 3.0|U 3.000|U} |E_
Silver 9.0|U 9.0|U 5.0|U 9.0|T 9.000{U||P |
Sodium _ _ _ =
Thallium 2.04U 2.0|1U 2.0 2.0|U 2.000jU{|F_
Vanadium _ _ _ I —
Zinc 20.01U 20.0|U 20.0|U 20.0 20.000|U| |P_!
Cyanide | _ _ _ i

| - _ - - Y

FORM III - IN 3/90

CLCGL3



U.S. EPA - CLP

3
BLANKS
—ab Name: ORTEK Contract:
Lab Code: ORTEK Case No.: WWCO1l SAS No.: SDG No.: WMWwi01

Preparation Blank Matrix (soil/water): WATER

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L

Initial |
Calib. Continuing Calibration Prepa- |
Blank Blank (ug/L) ration : |
Analyte (ug/L) C 1 (o) 2 C 3 o Blank Ci|M
Aluminum _ _ _ _ 4
Antimony _ 60.0|U _ _ _11B
Arsenic _ 3.0(U 3.0(0 _ _IE_
Barium _ _ _ _ il
Beryllium _ 0.6|U _ _ _ 1B
Cadmium _ 5.0/U _ - B
Calcium _ _ _ _ i
Chromium _ 13.0|U - - —| B
Cobalt _ _ _ - i
Copper _ 14.0|U - - B
Iron _ - _ _ o
Lead _ 2.01U _ _ I IE
Magnesium _ _ _ _ _|l_
Manganese - - - - - | —
Mercury _ 0.2{U _ _ | IEV
Nickel - 1 23.0|U _ _ N
Potassium _ - _ - -] | —
Selenium _ 3.01U 3.01U 3.0|U0 | [E~
'Silver - 9.0|U - - B
rSodium _ _ _ _ N
Thallium _ 2.01U _ _ {1
Vanadium _ - - - - | =
Zine _ 20.0|U - - | 1B
Cyanide _ _ _ _ S
FORM III - IN 3/90

ULCLe b



C.S. EPA - CLP
4
ICP INTERFERENCE CHECK SAMPLE
Lab Name: CRTEK Contract:
Lab Cocde: CRTEK Case No.: WWCO1 SAS No.: SDG No.: WMW1ZTL
ICP ID Number: 61lE ICS Source: SPEX
Concentration Units: ug/L
True Initial Found Final Found (
Sol. Sol. Sol. Sol. Sol. Sol.
Analyte A AB A AB iR A AB %R
Aluminum
Antimony 600 -13 574.7| 95.8 -8 560.41 93.4
Arsenic '
Barium
Beryllium 6 0 5.6 93.3 0 5.3| 88.3
Cadmium 50 10 52.4{1104.8 S 51.9|1103.8
Calcium
Chromiu - 150 0 131.2| 87.5 -1 130.5| 87.0
Cokalt .
!Copoer _ 150 12 161.6(107.7 11 154.7({103.1
'Iron
lL.ead
iMagnesium
|Manganese
'Mercury
I|Nickel 250 -6 209.0| 83.6] -7 223.5| 89.4
| Potassium
|Selenium
iSilver 100 -1 85.4] 85.4 -1 84.9] 84.9
iSodium !
|Thallium |
'Vanadium
zZinc j 200 23 201.6(100.8 23 204.8(102.4]
| i
FORM IV - 1IN 3/90

Ol



U.S. EPA - CLP

5A EPA SAMPLE NO.
SPIKE SAMPLE RECOVERY
‘ 1328768
Lab Name: QRTEK © Contract:
Lab Code: ORTEK Case No.: WWCO1l SAS No.: SDG No.: WMW1O01l
Matrix (soil/water): WATER Level (low.,med): LOW
% Sollids for Sample: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
. Co
Control ! ;3
Limit |Spiked Sample Sample Spike :
Analyte %R Result (SSR) €| Result (SR) C|Added (SA) 3R iQiM
I
Aluminum - —_ _ _INR
Antimeony 175-125 495.6646] 60.0000|U 500.00 99.1{_(P_
Arsenic _ _ _|NR
Barium _ _ _INR
Bervyllium|75-125 48.2765| _ 0.60001U 50.00 96.6#_ P_
Cadmium 75-125 47.7471) 5.00001U 50.00 85.5|_|B_
Calcium _ _ _|NR
Chromium [75-125 184.1442 13.0000(U 200.00 92.1{_|P_
Cobalt _ _ _INR
Copper 75-125 238.5042|_ 14.0000|U 250.00 95.4|_|P_
Iron _ _ _i{NR
Lead - _ _|NR
Magnesium - _ _|NR
Manganese _ _ _INR
Mercury _ _ _|NR
Nickel 75-125 486.9109| _ 23.00001U 500.00 97.4|_|P_
Potassium _ _ _|NR
Selenium - _ _INR
Silver 75-125 45.8405]|_ 9.0000|U 50.00 91.7|_|P_
Sodium _ _ -|hR
Thallium _ - —|NR
Vanadium _ _ —|NR
Zinc 75=-125%5 472.2907 | _ 20.00001U 500.00 94.5(_1P_
Cyanide _ _ _INR
~omments:

Ortek internal laboratory Q.C. spike sample for SwW846 Method 6010.
Control limit of 75-125 % recovery is correct.

FORM V (PART 1) - IN 3/90

SR L5



U.s. EPA - CLP

SA EPA SAMPLE NO.
SPIKE SAMPLE RECOVERY
132878S
Lab Name: ORTEK Contract:
Lab Code: ORTEK Case No.: WWCO1l SAS No.: SDG No.: WMW1O01l
Matrix (soil/water): WATER Level (low/med): LOW
$ Solids for Sample: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
T
Control
Limit |Spiked Sample Sample Spike Do
Analyte %R Result (SSR) C| Result (SR) C|Added (Sa) $R QM |
i

Aluminum _ _ _iNR
Antimony _ _ _!NR
Arsenic _ _ _|NR
Barium _ _ T NR
Beryllium _ _ _|NR
Cadmium _ - _|NR
Calcium _ - —|NR
Chromium _ - —|NR
Cobalt _ _ —|NR
Copper _ B _|NR
Iron _ _ _|NR
Lead 75-125 20.40001} 2.0000(U 20.00 102.0|_|EF_
Magnesium - _ _|NR
Manganese _ _ _|NR
Mercury _ _ _INR
Nickel _ _ _|NR
Potassium _ _ _|NR
Selenjum _ _ _|NR
Silver _ _ _|NR
Sodium ' _ - _|NR
Thallium |75-125 45.9000]| _ 2.0000|U 40.00 114.8| _|F_
Vanadium - - _I{NR
Zinc _ _ _|NR,
Cyanide _ _ _|NR|

comments:

Ortek internal laboratory Q.C. spike sample for SW846 Method 3020.
Disregard the 75-125 % control limit. This is the limit for CLP
protocols. Control limits are established by Shewhart control
charting and are updated every twenty points.

FORM V (PART 1) - IN 3,90

ot .0 4.,



U.S.

EPA ~ CLP

S5A

SPIKE SAMPLE RECOVERY

EPA SAMPLE NO.

13288358
Lab Name: ORTEK Contract:
Lab Code: CRTEK Case NoO.: WWCO1l SAS No.: SDG No.: WMWI101l
Matrix (soil/water): WATER Level (low/med): LOW
% Solids for Sample: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
Control f
Limit |Spiked Sample Sample Spike 1
Analyte %R Result (SSR) C| Result (SR) C|Added (SA) %R QIM |
dluminum _ - _INR
Antimony - _ _|NR
Arsenic 75-125 34.6000 3.0000|U 40.00 86.5|_ |F_
Barium _ _ _|NR
Beryllium _ - _|NR
Cadmium _ _ _i{NR
Calcium _ _ _INR
Chromium _ _ _iNR
Cobalt _ _ _|NR
copper _ _ _|NR
Iron _ _ _INR
Lead - _ _|NR
Magnesium _ _ _|NR
Manganese _ _ _I/NR
Mercury - _ _|NR
Nickel - - _|NR
Potassium - _ _|NR
Selenium |75-125 20.50001B 15.0000, U 30.00 68.3|N|F_
Silver _ _|NR
Sodium _ - —|NR
Thallium _ _ —|NR
Vanadium _ _ _|NR
Zinc _ _ _I|NR
Cyanide _ _ _iNR
womments:

Ortek internal laboratory Q.C. spike sample for SW846 Method 7060 and
7740 for Arsenic and Selenium respectively. Disregard the 75-125 %
control limit as well as the 'N' flag for Selenium. The flag denotes

a control failure for 75-125 % limits.

FORM V (PART 1) -

IN

See case narrative.
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U.S. EPA - CLP

SA EPA SAMPLE NO.
SPIKE SAMPLE RECOVERY
}
132886S
Lab Name: ORTEK Contract: |
Lab Code: ORTEK Case No.: WWCO1l SAS No.: SDG No.: WMW1lO01l
Matrix (soil/water): WATER Level (low/med): LOW
% Solids for Sample: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
Control E
Limit |Spiked Sample Sample Spike
Analyte %R Result (SSR) C| Result (SR) C!Added (SA) $R QM
Aluminum _ _ _iNR
Antimony _ _ _|NR
Arsenic _ _ _/NR
Barium _ - _INR
Beryllium _ _ _|NR
Cadmium _ - _INR
Calcium _ _ _INR
Chromium _ _ _|NR
Cobalt _ _ —|NR
copper - _ _|NR
Iron _ _ _|NR
Lead - _ _|NR
Magnesium _ _ _|NR
Manganese _ _ _{NR
Mercury |75-125 3.0360]_ 0.2000|U 3.00|__101.2|_|CV
Nickel _ _ _INR
Potassium _ _ _{NR
Selenium _ _ _|NR
Silver _ _ _|NR
Sodium _ _ _|NR
Thallium _ _ _|NR
'Vanadium - - _|NR
Zinc _ _ _{NR
Cyanide _ _ —|NR
| _ _ i
~omments:
Ortek internal laboratory Q.C. spike sample for SW846 Method 7470.
Disregard the 75-125 % control limit. This is the limit for CLP
protocols. Control limits are established by Shewhart control
charting and are updated every twenty points.
FORM V (PART 1) - IN 3/90
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Woodward-Clyde Consultants designated matrix spike. Spike recoveries

calculated on sample concentrations obtained in sample 132880.

FORM V (PART 1) -

IN

U.S. EPA - CLP
S5A EPA SAMPLE NO.
SPIKE SAMPLE RECOVERY
| 132881S
_ab Name: ORTEK Contract:
_Lab Code: ORTEK Case No.: WWCO1l SAS No.: SDG No.: WMW10l
Matrix (soil/water): WATER Level (low/med): LOW
¥ Solids for Sample: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
Control
Limit |Spiked Sample Sample Spike
Analyte %R Result (SSR) C| Result (SR) CjAdded (SA) %R QM
Aluminum _ _ _INR
Antimony |75-125 509.0948) 60.00001U 500.00 101.8)_ B
Arsenic 75-125 41.1000|_ 3.00001U 40.00 102.8|_|F_
Barium _ _ _|NR
Beryllium|75=-125 48.0364]| _ 0.6000!U 50.00 96.1] |P_
Cadmium 75-125 47.5434 ) _ 5.0000(U 50.00 85.1|_|P_
Calcium _ _ _|NR
Chromium |75=-125- 183.9552|_ 13.0000{U 200.00 92.0|_iP_
Cobalt _ _ _|NR
Copper 75=-125 239.0660]| _ 14.0000iU 250.00 95.6| _|P_
Iron _ _ _INR
Lead 75-125 20.7000| _ 2.0000/U 20.00 103.5({_|F_
Magnesium _ _ _|NR
Manganese - _ _INR
Mercury 75-125 3.0830(_ 0.2000{U 3.00 102.8|_|cv
Nickel 75=125 472.3457|_ 23.0000(U 500.00 94.5|_|P_
Potassium _ _ _|NR
Selenium |75-125 26.20004 3.0000(U 30.00 87.3|_|F_
Silver 75-125 46.0158 9.0000(U 50.00 92.0! (P
Sodium _ _ _{NR
Thallium |{75-125 46.3000 2.0000tU 40.00 115.8] _{F_
Vanadium _ _ _INR
Zinc 75-125 472.6805| _ 20.0000|U 500.00 94.5|_|P_
Cyanide ! _ _INR
|
.omments:

3/90
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U.S. EPA - CLP

SA EPA SAMPLE NO.
SPIKE SAMPLE RECOVERY

| 13288285

Lab Name: ORTEK Contract:

Lab Ccde: ORTEK Case No.: WWCO1l SAS No.: SDG No.: WMW1l01l
Matrix (soil/water): WATER Level (low/med): LOW
% Solids for Sample: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L
Control
Limit |Spiked Sample Sample Spike
Analyte R Result (SSR) C| Result (SR) CjAdded (SA) %R QM
Aluminum _ _ _ E
Antimony |75-125 506.2000]| _ 60.0000|U 500.00 101.2 | _|P 7
Arsenic 75=125. 41.3000] _ 3.0000|U 40.00 103.2|_{E_
Barium _ _ _|NR
Beryllium|75-125 48,3984 _ 0.6000!U 50,00 96.8_ |P_
Cadmium (75-125 48.5630| _ 5.0000|U 50.00 97.1|_|P_
Calcium _ _ _|NR
Chromium (75-125 185.2087( _ 13.0000{U 200.00 92.6(_(P_
Cobalt _ _ _|NR
Copper 75-125 239.0756] _ 14.0000|U 250.00 95.6(_I{P_
iron - _ _|NR
Lead 75-125 20.6000]| _ 2.00001U 20.00 103.0(_{F_
Magnesium _ _ _|NR
Manganese _ _ _|NR
Mercury |75-125 3.0610(_ 0.2000|U 3.00|__102.0(_|CV
Nickel 75-125 473.3622_ 23.0000{0U 500.00 94.71 {P_
Potassium _ _ _| NP
Selenium {75-125 25.9000| _ 3.0000(U 30.00 86.3|_|F_
Silver 75-125 44.6811} 9.00001U 50.00 89.4|_{P_
Sodium _ _ _|NR
Thallium |75-125 45.7000| _ 2.0000(U 40.00 114.2 | _|F_
Vanadium _ _ _|NR
Zinc 75-125 476.3372| _ 20.00001U 500.00 95.3|_|P_
Cyanide _ _ _|NR
-omments:

Woodward-Clyde Consultants designated matrix spike duplicate. Spike
recoveries calculated on sample concentrations obtained in sample
132880.

FORM V (PART 1) - IN 3/90

<C0a3d



U.S. EPA - CLP

6 EPA SAMPLE NO.
DUPLICATES
132876D
Lab Name: ORTEK Contract:
Lab Code: ORTEK Case No.: WWCO1 SAS No.: SDG No.: WMW1lO01l
Matrix (soll/water): WATER Level (low/med): LOW
% Solids for Sample: 0.0 % Solids for Duplicate: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Control i j
Analyte Limit Sample (S) C{|Duplicate (D) C RPD Q.

Aluminum .
Antimony 60.0000
Arsenic
Barium
Beryllium 0.6000
Cadmium 5.0000
Calcium
Chromium 10.0 13.0000
Cobalt _
copper ~14.0000 (U 14.0000
Iron

Lead
Magnesium
Manganese
Mercury _ _
Nickel 23.0000 |U 23.0000 U
Potassium
Selenium - -
Silver 9.0000 U 9.0000 ;U
Sodium :

Thallium
Vanadium - -
Zinc 20.0000 |U 20.0000 |U
iCyanide

{e]]

60.0000

o]}

. 6000
. 0000

1CICI
ullo
cicl
|

!
!
|
LR Rl e e el ]

13.0000

{L=]]

i
Icl
|

FORM VI - IN 3/90
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U.S. EPA - CLP

6 EPA SAMPLE NO.
DUPLICATES
132878D
_Lab Name: CORTEK Contract:
Lab Code: ORTEK Case No.: WWCO1l SAS No.: SDG No.: WMW1l01l
Matrix (soil/water): WATER Level (low/med): LOW
% Solids for Sample: 0.0 % Solids for Duplicate: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

Control Lo
Analyte Limit Sample (S) C| |Duplicate (D) c RPD ;

0

|
I T O W i e O

Aluminum
Antimony
Arsenic
Barium “
Beryllium
Cadmium
Calcium
Chromium -
Cobalt
Copper
Iron _ _
Lead 2.0000 U 2.0000 (U
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium - ' -
Thallium 2.0000 (U 2.0000 |U
Vanadium
Zinc
iCyanide

FORM VI - IN 3/90
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Lab Name:
Lab Code:
Matrix (so

% Solids f

ORTEK
ORTEK
1l/water):

or Sample:

Concentration Units (ug/L

U.S. EPA - CLP
6
DUPLICATES
Contract:
Case No.: WWCO1l SAS No.:
WATER
0.0

EPA SAMPLE NO.

132883D

SDG No.:

Level (low/med):

or mg/kg dry weight): UG/L

WMW101

LOW

% Solids for Duplicate: 0.0

Analyte

Control
Limit

Sample (8) C| {Duplicate (D)

RPD

Aluminum

Antimony

Arsenic

3.0000 |U 3.0000

Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

15.0000 (U 15.0000

Silver

Sodium

Thallium

vanadium

 2inc

.Cyanide
!

FORM VI - IN

|
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U.S. EPA - CLP

6 EPA SAMPLE NC.
DUPLICATES
} 132886D
Zab Name: ORTEK Contract: |
Lab Code: ORTEK Case No.: WWCO1l SAS Nc.: SDG No.: WMW101
Matrix (soil/water): WATER Level (low/med): LOW
% Solids for Sample: 0.0 ¥ Solids for Duplicate: 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L

T j
: Control
Analyte Limit Sample (S) C| |Duplicate (D) o RPD Q

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper _ _ _
Iron

Lead
Magnesium
Manganese _ _
Mercury 0.2000 |U 0.2000 (U
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc
ggyanide

|
'

-

|
|
|
0 O T T i O s e L

FORM VI - IN 3/90
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U.Ss. EPA - CLP

5
LABORATORY CONTROL SAMPLE

Lab Name: ORTEK Contract:
_ab Code: ORTEK Case No.: WWCO1 SAS No.: SDG No.: WMW101l
350lid LCS Source: Iv

Aqueous LCS Source: IV

[
Aqueous (ug/L) Solid (mg/kg) |
Analyte True Found %R True Found c Limits L
|
Aluminum |
Antimony 500.0 507.27/101.5
Arsenic 40.0 42.10]105.2
Barium
Beryllium 50.0 50.33]100.7
Cadmium 50.0 50.211100.4
Calcium
iChromium 200.0 196.62| 98.3
Cobalt
Copper 250.0 250.35]100.1
Iron
| Lead 20.0 21.501107.5
|Magnesium
inganese
_eércury 3.0 3.03(101.0
Nickel 500.0 510.16[102.0
Potassium
|Selenium 30.0 31.20)104.0
Isilver 50.0 49.94] 99.9
' Sedium
tThallium 40.0 40.60]101.5
|Vvanadium
1Zinc 500.0 487.32] 97.5
‘Cyanide ;
FORM VII - IN 3/90
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U.S. EPA - CLP

7
LABORATORY CONTROL SAMPLE

Zab Name: ORTEK Contract:
Lab Code: OKRTEK Case No.: WWCO01l SAS No.: SDG No.: WMW101
Solid LCS Source: v

Aqueous LCS Source: IV

Aqueous (ug/L) Solid (mg/kg) '
Analyte True Found %R True Found o Limits %R
Aluminum o
Antimony 500.0 514.01/102.8
Arsenic 40.0 43.20(108.0
Barium
Beryllium 50.0 49.66| 99.3
Cadmium 50.0 48.52]| 97.0
Calcium
Chromium 200.0] 196.22[ 98.1 ]
Cobalt '
Copper 250.0 249.48| 99.8
Iron
Lead 20.0 22.50]112.5
Magnesium
Manganese
Mercury 3.0 3.031101.0
Nickel 500.0 509.08/101.8
Potassium
'Selenium 30.0 31.40(104.7
;Silver 50.0 49.71| 99.4
rSodium
|Thallium 40.0 39.70] 99.2
‘Vanadium
'Zinec 500.0 488.73| 97.7
}Cyanide
| .

FORM VII -~ IN 3/90
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—ab Name:

Lab Code:

U.S. EPA - CLP
9 EPA SAMPLE NO.
ICP SERIAL DILUTIONS
! 132876L
ORTEK Contract: |
ORTEK Case No.: WWCO1l SAS No.: SDG No.: WMW101l
Matrix (soil/water): WATER Level (low/med): LOW
Concentration Units: ug/L
Serial %
Initial Sample Dilution Differ-

Analyte Result (I) (o Result (S) C ence QM
Aluminum _ _ i
Antimony 60.00 |U 300.00 |U _|P_
Arsenic _ _ _|E_
Barium _ _ 1
Beryllium 0.60 U 3.00 |U B -
Cadmium 5.00 |U 25.00 |U _|P_
Calcium _ _ e
Chromium 13.00 (U 65.00 |U _|P_
-Cobalt _ _ I
Copper 14.00 |U 70.00 |U _|P_

Iron _ _ |

Lead - _ _|E_
Magnesium _ - .
Manganese _ _ I
Mercury - _ _lcv
Nickel 23.00 |U 115.00 |U _|P_
Potassium _ _ I
Selenium _ _ _|F_
Silver 9.00 |U 45.00 _|U _|1B_
Sodium - - _ =
Thallium - _ _I|F_
Vanadium _ _ I

Zinc 20.00 |U 100.00 _|U _|P_

FORM IX - IN 3/90
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